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FLUID MOTOR DRIVEN MULTI PROPELLER
AIRCRAFI‘ :

ThlS 1s also a Dwrswnal apphcatlon of ; my CO- pendlng

~ application, Ser. No. 091,651, which was filed on Nov.
05,1979 and which is now under appeal |

The mentioned application 091,651 is a divisional of
my earlier patent application Ser. No. 842,979; filed on

g Oct: 13, 1977. Application Ser. No. 842,979 is a CFR

. 1.60 continuation application of apphoatlon Ser. No..

. 610,871, filed on Sept. 8, 1975, which is now abandoned

Apphcatlon Ser. No. 610,871 was a divisional patent

~application of my earlier patent application Ser. No.
416,237, filed on Nov. 15, 1973, now abandoned. Apph-

~ cation Ser. No. 416,237 was a divisional application of
- my still earlier patent - application Ser. No. 131,782
~ which was filed on Apr. 6, 1971 and which is now U.S.

~Pat. No. 3,790,105, which issued on Feb. 5, 1974. Apph- _-

- cation Ser. No. 131,782 was a continuation in part of the
- still earlier application Ser. No. 782,349 which was filed
on Dec. 9, 1968 and which is now abandoned. Applica-

o tion Ser No. 782, 349 was a continuation in part apphca--

~ tion of the still earlier patent apphcatlon Ser. Nos.
328,395 of Dec. 5, 1963 and of Ser. No. 551,023 of May
18, 1966 which is now abandoned, while the mentioned |
~ application Ser. No. 328,395 is now u.s. Pat No.
.'_3 320,898, ‘which issued on May 23, 1967.
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| "_dlsoloses retraotable propellers in the wmgs All these |
heretofore mentioned patents have hydrauho drlves for-

. the propellers.
- Differently therefrom there have been attempts to"’f_ N

5

- develop vertloally take off and landing alroraft wrth

~ engines dlrect]y or by mechanloal transmrssrons whlchi_f' '
. are extended from the engine(s) in the body through the_. |

10
far as the englnes to drive the propellers are fastened to
- the respective wing or portion of the wing have been

15'

20

25

. This is also a continuation in part appllcatlon of my_'
~ co-pending apphcatlon Ser. No. 425,747, filed on Sept

28, 1982 as a continuation in part application of Ser.
~ Nos. 973,780; 760,006 and 487, 272 of 05. o

- Thisis also a divisional patent application of a portlon'
_of my co-pending application Ser. No. 121,186, which
‘was filed on Feb. 13, 1980 which 1ssued as U S. Pat. No

- 4,405,103 on Sept. 20, 1983.

'~ Priorities of the above mentioned earlier appllcatrons' :
o are olalmed for thlS present apphcatlon at least in part _-

- BACKGROUND OF THE INVENTION
(2) FIELD OF THE INVENTION

 This application relates to aircraft or vertlcally and' |
o fhonzontally flying aircraft, which are driven by propel-
- lers, which in turn are driven by hydraulic or other fluid -
. _motors. The invention relates further to such aircraft

30

respective wing portion to the propellers.

VTOL = =vertically taking off and landing aircraft, as_ o

build and pubhshed reports about their capabilities exist.

because they are not propelier-driven.

- More closer related to the present lnventlon, than the o S

‘At.least one type is build by a comrnercral arrcraft com- | '_ S
pany and the airforce has successfully build and let be
- published reports about heavy types of such propeller

- driven VTOL aircraft. The Jet-engine driven VTOL _-
fighter planes are not related to the present 1nventron,

atrcraft wrth engines mounted on the wings, are those,
where one or more- englne(s) is (are) mounted in the o

body of the aircraft and meehame transmission means 5
~are extended from the respectwe engine in the body to

the propeller(s) on the wings. The most closely related
aircraft of the last mentloned types are for example . |

shown in the followrng patents:

~ U.S. Pat. U.S. No. 3,181 SIO_OLSON whereofalsoﬁ,

a Canadian patent exists, shows two pairs of wmg por-

‘tions whlch each have a pmpeller Plural engines are o

- -mounted in the body and drive a transmission means in

“common, which is a mechanical transmission. The me- =

© chanic transmission extends from the engines through a

35

that a great number of parts are requrred which to-

~portion of the body and through portions of the wings
‘to the propellers to drive them. While the patent de- =
- scribes the arrangement in great detall, 1t also discloses,

gether make a very heavy weight. The wings are need-

- ing additional structures and bearings must be provided

for the propellers to hold them. The patent fails to give

an overall weight-lift balance of the craft. It can not be

 seen, how much the craft would be able to lift after it '

~ sion, wing structure and propeller shaft bearings. -

45

which have at least two palrs of tiltable or pivotable

~ has at least one propeller which is pivoted together with

~ the wing. In substantial vertical propeller axes and

N wing-position, the craft can vertically or almost verti-
cally take off and land. At substantially horizontal pro- -

'wings. In such craft each pair of wings consists of a left
-side and a right side wing portion. Each wing-portion

- U.S. Pat. No. 2, 708,081 —DOBSON shows an arrcraft I
_wrth each one wing portlon extendlng to the right and.lf AU
left of the body. The wings are however borne on plpes R
‘which are inside of each other and the drive shaft is full

has to carry all the many heavy parts of the transnns-_f_: oL '

- and inside of the inner pipe. The pipes, which bear the - - |

20

wings are borne in separated bearings on each side of

. the body of the craft. The there disclosed must be elther’

o peller axes and wing-position the aircraft can fly on

- '- - wings forwardly. The heretofore known fields of inven-
- tions did however never propose an alrcraft of the pres-

~ent type.

~(b) DESCRIPTION OF THE PRIOR ART .

Horlzontally moving propellerdriven vehicle or air-

craft are derived partially from the applications

o whereof the present application is a respective continu-
ation or dwrsmnal apphoatlon For example they are

55

“of big diameter to be able to carry the load of the wmgsjﬁ_'_" | N
“and the thrusts of the propellers, which would require

heavy weight of the pipes. Or there would have to be. =

‘additional structures of heavy weight to make the wings - o
~stable. In addition the bearing capacity of the single
- bearings for each side wardly extendrng wing-pipe set’ : .

~ can be only limited. The craft in addition needs still to

shown in my U.S. Pat. Nos. 3,790,105; 3,823,898:

9,983,833 or 4,126,522. Other air-borne vehlcles for' .
o example those, where hydraulic fluid motors are driv-

- ing propellers which may be fastened on pipes, are for

- example, my U.S. Pat. Nos.
. 3,345,016; 3,497,162 or 3,614,029. My newest aircraft
- patent 4,136,845 whereof the prlonty is c:Ianned too,'

3,211,399; 3,253,806,

65

- double-co-axial propeller drive means which are of

VEC dlsoloses propellers on the wing tlps whlch are

‘many heavy parts to become economical and the patent: -
fails also, in the same way, as 013011, to dlsclose anf-'_
overall lift-weight balance. c R
- Other former art exists in several patents, whroh S
- show specific details, but which do not appear to be
~closely related to the present invention. Those are, for =
‘example; U.S. Pat. No. 1,858,011, ZERBI discloses: -

. mechanical nature. U.S. Pat. No. 3, 797, 783-—-—-KISO- :



. US. Pat.

- mechamcally drwen and whlch can be pwoted from
| No.
- 3,514, 052—Mec. KEOWN discloses 'inotable'propellers "

vertical to ‘horizontal.  U.S. Pat.

- on fixed wings, namely on the tips of the wing portions.
No. 3,165,280—-SHAO—TANG LEE dis-
closes horizontally-vertically collapsible wing portions.

| ~U.S. Pat. No. 2,988,152—Katzenberger discloses pipes
- in wings, which are excluSIvely'laterally of each other
~ and which lead compressed air or gases to the ports on
-~ the wmgs on the ends of the wings. There the ports are

‘bend in a rearward direction to supply a forward thrust

- tothe aircraft by the rearwards directed outflows of the
PATENT No.

©1,299,535—HILLER also discloses pivotable wings,

air or gases. < GERMAN

which carry propeller-driving engines. U.S. Pat. No.
- 3,861,623—FRUECHTE  discloses
- which are synchronised for their rotary speeds by a

' ~hydrostatic transmission means or synchronization
“means. GERMAN Pat. No. 1,275, 874—YOUNG again

20

discloses propeller driving engmes on the tlpS of prOt--
able wings.

HOWEVER all of the mentloned patents of the
former art are failing to give an exactly exammable _'

-_ overall lift-weight balance. - |
They all, as far as they are for plvotable wmgs, are

o however demonstratmg the direction of the affords of
‘the former art. They were exclusively directed to me-

4 504 029

mission has losses————ls however, as the mventor of' this -

application found, under certain circumstances a dtas—{._
‘trous error, which has consrderably prevented the ad-
- vancement of flight-technology.

This wrll be visible at hand of FIG 1 of thls Specrﬁca-'_ |

tion. |
It is generally known from Newtons law of force,

~ that the force equals the mass multlphed by the acceler- o

25

~ chanical transmission means or to propeller-drwmg -

engmes on the wings. -
It 1s applicant’s dlscovery by the present mventlon

that the devices of the former art are uneconomic. for
vertical take off aircraft for the average citizen withan ~ ~
~ average income and budget. ‘The craft of the former art

- are too expensive in operation. Because their too heavy
weight requires to expensive, strong engines of little

30

35

- weight. Because the required parts in the craft are too

many and the sum of their weights is to heavy to permit
- an inexpensive engine of only limited horsepower with
- small fuel consumptlon - |

SUMMARY OF THE INVENTION

a:Vz/second g
Consequently, the force obtamed by Newton S
| ; Fk-—-pF ViVa/s

| atron, accordmg to equatlon (1)
10 -

F orce= - Mass X accelleratlon, or: ka-u

| The mass of air, which flows through the prOpeller' o
cucle of FIG. 1 1s | | |

15
two propellers

- m=G-F-V1 (2)

And since it is. reqmred to accellerate the mass of air,

‘when it flows through the propeller circle from the .
velocity “Vo’’==zero to the final velocity “V2”, the

accelleration of the mass of air, when it flows through

‘the propeller clrcle is:

G

- And, since it is known from the theorem of Freude, that

the velocity through the propeller circle is the mean
value of the velocities before and after the pmpeller

| -clrcle, namely

=(.Vo+ Vz)/?' ..(5_)

the force which is requu'ed to keep an. alrborne craft_' "
with vertical propeller axrs (axes) in hovenng W1thout

| ascend and descent is:

" The mventlon aims, to overcome the llmltatlons and:
difficulties of the former art and to provide a very safe

vertically taking off and landing, but honzontally ﬂymg
- aircraft for the average person or for economic use in
- industrial or higher capacity applications. |

- The invention discloses in great detail a preferred_'
- embodiment of the invention and in it the invention
does away the many heavy parts of the former art. It

applies only very reliable and simple means of little

weight. In its aim to spare the heavy operation costs of

45

50

- the fuel consuming heavy weight machines of the for-
- mer art, the invention starts off with a clear analysis of

what is important for the vertical take off and landing

and what applies at the later forward fli ght on the
~ wings.

At comrnon atrcraft-technology 1t was assumed that'-_ o
it would be the most economic way to drive a propeller
by mounting the propeller dlrectly onto a flange of a

crankshaft of the aircraft engine. By settlng the propel-

55" | | |
. -and the “Vl” of equatlon (3) can be used to be inserted
_1nto equatlon (1), Whereby the followmgs are obtalned

ler dlrectly onto the crankshaft of the engine losses of -

transmissions should be prevented Because, when a

‘transmission is used between an engine and a means

dnven by the englne, there w1ll be losses in the transmls-
- -s1on | | | |

- which makes at the first glimpse the i impression of being
| absolutely true———51mply because it IS true that a trans-

This assumption of the common a1rcraft technology,_

65

.O'r, with I=1mpulse: -

= Vi=2pFVii=H=S

The ktnetlcal energy in the alr-stream behlnd the pro-
peller is: |

E,:c m/2(2V1)2-—-2pFV13__N o
Equatron (2) can be transformed to Vl to be

N

\IN/zpF |

H=5=2F\N2pF o

o ._ ot_'_:_
H=S= 2pF \ Nr2of NNsopr

- or:

wm

™



B = 53 = SP

o ~ S=H=lift of thrust (fcr example in Kg)
I Impuls (for exaruple in Kg.) -
SR __-V1 —-velcclty of the air in the pr0peller-c1rcle (f e. m _
o ._ m--mass | of - in

e _"'F =are. of prcpeller c1rcle (fcr exarnple in mz)

o om

. -cc_ntlnued'-. .

3F3 N N
2PF C2pF

o B=s=2m

- N=Power (for example in kgm/s)

‘m/s) -
the ﬂcw (for
Kgmass=Kg/ 9, 81) |

example 25

10

5
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In short my- equatton shcws, that wrth mcreasmg the_;_.ﬁ "

| number of propellers, an increase of lrftlng capamty or. -~

of carr}flng Power, can be cbtamed TR

~ As a next step to explain my mventlon, I assume, that_ R

-7 inequation (13) equal values will be used for a compari-

. _sonofa conventional hellccnpter with a plural propeller_-- o

~ craft of my invention. Equal values in equation (13)
 mean, equal power “N”, ‘equal values- “2”' equal values

66 %%

of density “p” and equal values of propeller-dimensions,

~ including equal values of cross-sectional areas “F”
- through the propeller-circles. For a cemparlson of -
o ﬂlght—technclcgy -systems the equal values can snnply

N \ls-’*/zpF N o -_-1
In the abcve equatlcns the fcllcwmg values may be_

~used: o |
- p-—-densrty cf air (fcr example in kg sz/m“)

be left out of equation (13) and I so obtam my compari-

_son equatlcn (14) Wthh shows my Coﬂlparlscn-fa ctor o

B -Wrth th1s equatron it is. pcss1ble to calculate a ccmparl-. -
- son’ dragram, wherefrom the comparison factor “Ftl”
can immediately be seen and which shows, how many
- times lift 2 machine with a certain number of prcpellers o

- and a certain transmission efficiency will give, com-

_tional helicopters it should be understood, that equal

~ diameters of propellers are considered. Also the forms,

| pitches, configurations and hke shal] be the same, when :
.. propellers are compared. -

As second step I introduce the efﬁc1ency of a trans-

- :whereby equatlcn (ll) trausforms to |

Thrs equatren (13) now shows already some very"j_ .
'_mterestmg surprises, which will be found to be impor- |

 tant means of the present mventren _- o |

 For example: | - |

The equatmn EXpl&lﬂS that the hft 1s as greater as the'

"~ number “M” of the propellers is. = n
- And, the equation has the further surprise, that the lift -

~ will not be reduced parallel to the losses in the transmis-
- sion, but only with the third rcot cf the secund power cf

~ the efficiency-losses. o - | -
~-These features, Wh.lCh my equatrcn explarns are cb-- |
o tamed at the given power. Or, 1in other words, my equa- -

" tion shows, that, when a certain power is available, the
- Iift or ability to carry, of an airborne craft will increase,
.- when the number “M” of the prcpellers is 1ncreased and
~ when done so, the losses which may appear in a trans-

- mission which transfers the power to the plurality of
o f'prcpellers will not reduce the lift or carrying capaclty

. in the same ratio as the losses reduce the power in the -
‘transmission, but less, namely enly wnh the thrrd rcot ef

. the second pewer

S35

o ;-__j'mlssmn and call it “n”. The transmission may also be -
- my hydraulic transmission of a plurahty of separated
. ﬂcws of fluid of equal rate of flow in- the flows,

I now introduce “n” and: “M” into equatron ay

“M” which shall define the number of propellers, which 30

- will be used in my craft. For comparison with conven-

~ pared to other or conventional craft ThlS dlagram w1ll' S

o As a f’rrst step to explain my 1nventron, 1 mtrcduce _ be shown in FIG. 17.

~ The common helicopter has the Ftl value I minus the - B
mechanic transmission losses and minus the power
- which 1s required to drive. the trail rotor. In short, the

~ common helicopter may have a Ftl value of 0.75 t0 0.85.
Herebefore the thrusts, lift-forces, thrust-forces and =~
- power for the obtarnment of certain forces have been
| 'calculated fer the condition, that the propeller(s) does
~ (do) not move in the direction of the axis(axes). Inother
‘words, the equations above are valid for prcpeller(s) in
stand, but not for propeller(s) in movement in the drrec- o

. _tlcn of the axes of the prcpellers

ay

50 i

At the later to be discussed range of ﬂlght the craft R
moves substantially forward in lewelled hlght speed
4 flight, where the resistance of the craft in air at the o

-7 respective speed is in balance with the traction cf the

propeller(s). I call thls range the “fhght-range” ‘Con-
‘trary thereto, the range where the propeller does not =~
 move, where the propeller is at stand or where the craft S

is hcvermg, in short where the abcve dlscussed eqaa-ff__ o

: :'-“stand-range” or the “hcwenng-range”

But, according to my “Handbook of my thht-Tech-'f}: o
-_nclogy there is another range, a range between the -~
55; stand- -range and the flight-range. This range therebe-

‘tween is called the “mter-thrust-range” in my hand-?_ E .

'hbock R | | L

65.-

At this Inter-Thrust-Range the craft may perma- S

0 i'nently change 1ts- speed for example, accelerate ‘The o

" Inter-Thrust-Range can thereby also be assumed tc be R
‘an acceleration-range. BT

At the said “Iuter-Thrust-Range” the thrust of the

. 'prcpeller(s) is gradually decreasing when the. velocity

of the craft increases. The details at this situation and

-condition are exactly defined by my following equa- =~

~ tions for thrust or a prcpeller or of prcpellers in the

| :1nter-thrust-range | | SRR o



. Si= 2Ny X "IG/(VO

R 45-504,029 -

(15) o I__
] '- VO-*J' l GUTX pC'W
5

Vol + [ \l 16pMFN2 /pMF]
st
or: I
S; ZNIN X TIG/(VU ‘+' N + ﬁrbm/PMF) = Kg .

- more time consuming in actual calculation procedure.

‘A the later “Flight-range” when the craft is flying

. substantially horizontally in levelled flight parallel to

the surface of the earth, and, when the resistance of the

The develc)pment of -_the 'above ,equ_a‘trons f_or the Inter- '-_10
- Thrust-Range can be seen in my “Handbook of my
- Flight-Technology”. The first equation of the two
equatlons, namely equation (15) is the more simple
~equation in actual calculation. The latter equation (16) is

| . o T 15
the more accurate equation, but it is more difficult and =~

20

- aircraft during move in air is in balance with the trac-

tion force(s) of its propeller(s); or, in other words, when

- thrusts of the propellers equals resistance of the craft, -
- but thrusts and resistance are opositionally dlrected the

25

- like-an engine or a gas-turbine and a plurality of propel- -

_' followmg equatlon 1S valld
W:(p/Z)C’mA Vo2 o an '
~and further also the followmg equatlon w111 be apphca—.l'_- |
ble: | S |

| N=W)( Vo

- obtain: o
Nm(p/Z)CreA li"::;v2 Vo | -(19);
_-whlch I transform to:__,___' -

_V.' = ‘l 2Nour/pch -.

whereby I have a posmblhty to 1mmed1ately calculate- o

the expected velocity of an alrborne craft or alrcraft in
its flight-range. | | g

~ In the above flight- range equatlons the followmg Val-- |

. ues may be used:
W= Resrstance of craft in Kg

to oceanlevel;
A =Projection of wmgs (alrfoﬂ) inm2
Cw=~Coefficient of resistance; dlmensmnless -
N=Power in Kgm/sec; - | |
- Vo=Velocity of craft realative to air in m/sec

form. .

%=\ X V2Nour/Cw

o The latter equation shows' 'di*rectly the influence of
wing-area vertical projection and also the influence of
of 65

- power and of the permanent values for the range o

 flight. For further defining the influence of power and

| - the influence of the permanent values the equatlon (21)
- may also be wrltten as: |

1 now insert equatlon (11) 1nto equatlon (12) and.- -

~ p=Density of air, for example O 125 Kg SQ/m“ close 50

30
(13)_'
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-.and thereby all 1mportant lnﬂuences for the speed o
“which can be obtamed in the ﬂlght range are dlrectly o
'VlSlble - - | .

‘With the above equations all ccndltlons for vertlcal |

take off, for vertical landing, for the accellerations at o
- the Inter-thrust-range and for actual horizontal levelled
flight can be pre-determined and be exactly calculated
in advance. The substantial correctness of the equations
has been prooven 1n actual testmg in the mventor S

laboratory. | - | o
With these equatlons dlagrams can be develc)ped'

' which show in detail and in advance which kind of craft o
- are the most economical for take off and for flight. |

- From said equations and dlagramms it can be found |
that even, when hydrostatic transmissions of my hy-
draulic systems are arranged between a power plant,

lers, a substantially higher lifting capacity can be ob-
tained then would be obtainable at the same power

installation from a single propeller, if flanged onto the
 crank-shaft of the power plant. This is at least true for

. the vertical start or take off, for the subtantlally vertical -
“landing and for flight with moderate forward speed.
Only at a high forward speed will the smg]e pmpeller o

per engine be of hlgher economy.

plurality of separated fluid flows of substantially pro-
portionate or equal rate of flow and drive thereby a

plurality of propellers over fluid motors which are ar-

ranged at suitable locations on the craft. These theorles. |
are further condition to the fact, that at comparisons -

equal total power is installed and that the compared
propellers have equal dimensions like equal diameters,

sizes and pltches The comparison can not be valid, if in

- the common craft other dimensions of propellers or
power would be used compared to those of the inven- -

tion. - |
Therefore accordlng to the mventlon, an arrborne' |

craft is driven by a plurality of propellers which are
driven by hydraulic fluid motors, wherein the fluid

motors are driven by separated fluid flows of equal rate

- of flow which are created in muiti-flow pumps or hy-
~drofluid conveylng engines and wherein the pump(s)

are driven or prime moved by a respective power plant L
or engine(s). B - | - -
Accordlngly, the mventlon prowdes substantlally -

N two kind of major alrborne craft namely:

| _5.5.._.
| Equatlon (14) can also be wntten 1n the followmg -

‘and - o |
a honzontally startmg and landlng multi- pr0peller-_

craft; wherein at both cases the ability to varify the N

‘location or direction of the propellers influence the

~ ability, attitudes and actions of the craft positively o

~ and may help to safe fuel and economisize flying. |
- In the first case, the first preferred embodiment of the

- llnventlon, the plurahty of propellers are utilized, to be

- set separately on wings and thereby to obtain a hlgher-
sum of lift by the plurality of the propellers at a gwen o -
power installation and thereby to obtain an economic

. vertlcal take off and landing at a small space.

‘The propellers are thereby preferredly fastened on - .
- shafts of hydraulic motors. The hydraulic motors are

(22)_} o

Consequentely, it is more economical, accordlng to
| :thlS invention, to use a power plant to drive or create a

a vertically llftmg and landmg multo-propeller-craft o |
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R _preferred to be fastened on ﬂuld-ptpe structures whleh

. are pivotably borne in respeotwe bearing means in the
- body of the craft. Thereby 1t 1S posmble to pivot or tilt -

- the plurality of propellers in unison between a vertical

- take off and landing position and a posmon for subtan-”_-
o .tlally forward levelled flight. o

B According to the invention it is also possﬂ)le to fasten

wings on the mentioned fluid-pipe structure. This safes

 weight, ‘because the wings do not need any more to

- ~ have their own bones for the provrsmn of strength and
stability. Further, when the fluid-pipe structure pivotes
~ the fluid motors and the propellers, the wings, which

o pivoting with it in unison.

A speotﬁe feature of this arrangement is, that the

-' fbe51de of other embod1ments of the Fllght—Teohnology
| of the nwentor whloh also includes hundreds of foto-_

10

10

ded i lIl R e .: o
_ “Handbook of my Fllght-Teohnology” by Karl Elek- -
. mann, which can be obtained commercrally frotn SR

Rotary Engine Kenkyusho 2420 Issh1k1 Hayama-_ |

machi; Kanagawa-ken JAPAN.

- The said Handbook also includes samples .of englnes'
and of pumps and motors. The weights of radial piston =~
~ pumps and motors have been reduced about to one: -

- hundredth of equal power at the fifties.
-~ are fastened on and borne by the fluid plpe struoture are

15

- wings can be very small, because they do not need to

- carry the craft up into the air from a runway. The big o
- size wings, which aircraft of common style need, to be -

~ able to lift up from the runway at a moderate speed are

- : Spared by this present invention, because the craft of the
invention can lift off vertically, gradually pivot or tilt its

20

. wings to levelled flight condition and thereby obtain

o forward speed in the Inter-Thrust-range until finally the
‘craft will have obtained a forward veloelty hi gh enough

o _to continue to fly on on small wings.

o “A” of equation (15) will now directly demonstrate,
~that due to the smaller wing, the craft of the invention
. may even in levelled flight obtain a higher velocity at

| ‘While I have pointed out heretofore, that the equa-_,
~tions show, that the craft of the invention is more eco-

- nomic at vertical lift or descent and at moderate speed,

- it will now be understood, that the aircraft of the inven-
tion can also be more economical in operation at high
speed, because it needs smaller wings than the common

25
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~ aircraft. The feature of the smaller wing or of the size

the same installation of power and thereby become even

- ore - eoonomtc in substanttally horlzontal forward
flight. - - |
L Consequentely, since my arroraft take vertically off,
. beeause the big size wings are replaced by the vertically
-acting take-off propellers, the craft of the invention can |

- at moderate speed also fly with less gasoline consump-

tion than the cominon aircraft.

This embodiment of the invention Spares fuel at the

~ vertical take off and landing compared to the conven-

. tional helicopter; and it can, if economically used even,
~ spare fuel at ﬂlght It is further easily to be build, inex-
 pensive and safe in operation and its components are

35
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- axes are set in a suitable and preferred angle to the zero
_ plane of the body of the craft in order to simplify and =

' _rehable A further specific feature is, that in the follow-

~ ing horizontal flight this embodiment of the invention
- will consume less fuel than a helicopter of equal carry-

~1ng capacity would. A helicopter uses at horizontal

~ thght about 50 to 70 percent of the howermg or take off -
- fuel. But the craft of this invention may use in horizon-

tal flight with moderate speed only one fourth or less

- than at take off or landing or at hovering in air. At a

~ moderate veloc1ty of 100 to 150 Km/h speed the craft of -
- the invention may use even less fuel than a common car
~ would use at equal speed. A higher or a considerably
- higher fuel-consumption is required only at higher
- speed of 150 to' 700 Km/h. This increase in fuel con-
~ sumption is natural and also apparent from equation
~ (21), which shows, that the velocity increases with the -
~third power of the used power or fuel. In short, a dou-
bling' of speed requires an eight times increase of fuel if 65 |
- no other factors reduce this ratio. —
~ Further detailed mathematics, teehnologles and eco- -
| _-nonnc detal.ls as well as complete outlays and demgns

35
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 The Handbook is a compact short-cut on 600 pages of

the 50 million words etc. in test records, scientific litera-
“ture and other literatures of the inventor, as far as flying
or the development of little wetght but powerful and |

economic components hike structures, hydrauhe pumps,

motors, englnes or englne-hydraulle power plants are_
concerned.

~ When the mentioned Handbook 1S sold out or for: -
those who cannot afford 1ts eXpE:IlSE, the shorter book
“Mini mtroduotton to a new technology” is recom-
" mended. | | = |
‘As will be seen from the descnptlon of the preferred '
“embodiment, one major object of the invention is, to set

a pipe structure with pipes into at least two directions of

planes which are vertleally relatively to each other, to -

plurality of functions and actions to the so obtained pipe

structure of the wings. Namely, to lead the fluid to and

these plural functions in a single and simple means of a -

structure obtains the aim of the invention of an econom-
ically taking off, stanting and landing aircraft which
flies forwards on wings. The heavy weight of the craft
- of the former art are thereby spared and the aircraft
itself has been strengthened and made very rehable and L

strong.

In an addttlonal object of the mventton, the pr0peller B

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 shows the air-stream through a propeller-mr-f __
cle as it is known from the conventional air-stream -

theory, namel}r in one schematic at vertical hovering in

part the craft is shown with horizontally directed wmgs

‘and propellers for flight and wherein the craft is also
 shown in the other part of the ﬁgure in horlzontal flight,

seen from above; -
- FIG. 3 shows another example, snmlar to that of

- FIG. 2, however with eight propellers, while the oraft
- of FIG 2 has only four propellers o |

“the air and in the other diagram at forward fhght with:
the velocity Vo as forward-speed of the craft; o
- FIG. 2 shows an example of a vertical take off an'oraft.
 of the invention in a scale of approxnnately 1:100 for -
one to three persons, wherein the craft is once shown
‘with vertically set wings and propellers and in the other

T ERRR - f 4 504 029 L e _ . B :??l

- set ribs between the pipes to strengthen their bearing
~capacity, to set holding means onto the pipe structure
~ for fastening of the skin of the wings and to apply a

~ from the propeller driving motors, to hold the propeller;
driving motors with the propellers thereon and in addi-
tion to form the bone-structure of the wings and to
‘pivot the respective wmg portoons. The combination of

~ ease the transition stage of flight with angularly pivoted '
wing - portlons between vertloal ﬂtght and horlzonta.l

50 '_ﬂl ght
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FIG 4 shows a srmphﬁed horizontal sectlonal view
through an example of a vertically taking off and land-

12

FIG 30 shows another structure of the mventton m a

- sectional view.

-mg, but horizontally flying aircraft of the invention, .
whereat hatching lines are spared in order to make the

figure not to small and not too overloaded with lines;
FIG.5isa cross—sectronal v1ew through FIG. 4 along

V—V;
FIG. 6 shows a loug1tud1na1 sectronal view through a
- flow-combination valve set whereby a multiple of flows
from different power sources are combined to a single
~ continuing combined flow; o |
"~ FIG. 7 shows a schematic of a sceleton for dmrlngf o

- four double-motors of a craft of the invention;

FIG. 8 shows an embodiment of a sample of the en-
15

' gine hydraulic power plant which can be used in the
~_Invention and which is now commermally available
from the laboratory of the inventor; |

FI1G. 9 shows a sample of an ernbochment of a trltlng '

or plvot-arragement of the invention for the pivoting or
tilting of the fluid pipe structure of the invention;
FIG. 10 is a longitudinal sectional view through an-
other embodiment of the invention,

FIG. 11 is a schematic diagram which shows accu-'.'

- rately the comparison factor “F71” of the invention.’
F1G. 12 demonstrates a rotary disc with retractable

FIG. 31 shows another combmauon of the structures:_ |
of the invention. |
FIG. 32 is a sectlonal view through FIG 31 along

” "..lme A—A of FIG. 31.

10 -

FIG. 33 is'a sectronal urew through FIG 31 along -

 line B—B of FIG. 31.

FIG. 34 shows a structure seen from above. ' )
FIG. 35 1s a view onto FIG. 34 seen from arrowed__ |

| 'lme G—G of FIG. 34.

- FIG. 361s a sectlonal view along. 11ne I-I---H through

- FIG. 34.

FIG. 37 is a sectlonal view through an alrfoﬂ of the _: -

invention. | .
FIG. 38 is a sectlonal v1ew along the arrowed lme o

~ N—N of FIG. 37.

20

and;

FIG. 39 is a view onto an aircraft from the side.
FIG. 40 shows the craft of FIG 39 seen from above, |

FIG 41 shows a motor seen along the hne F—F of

- FIG. 40.

In FIG. 1 the air-stream through a prOpeller c1rcle is '

‘shown, as known from the conventional air-stream the-

25

- propellers with the top portion of the figure showing it
~ in a view from the side and with the bottom portion of

~ the figure showing in in a view from above.

FIG. 13 demonstrates an overseas aircraft for vertlcal |

~ take off and landing with retractable propellers In cigar-
- shaped containers on the ends of the wing tlps

- FIG. 14 is a sectional view through a wing, tlaken,-
- along line XIV—XIV of FIG. 15. |
~ FIG. 15 is a sectional view through a wing, ‘wherein

- the sectional hatching lines are spared beoause the
‘space 1s too small. |

30

ory. In one portion of the figure for a vertical ax1s of the :
propeller for a vertical air-stream at hovering of the =
“craft. In the other porttou of the figure for a propeller -~

with horizontal axis and horizontal air-stream. through
the propeller circle as in forward light. In the one por-

tion of the figure the forward velocity “Vo” of the craft
- and thereby of the propeller is “zero” namely in the
right portion of the figure. But in the left portion of the

figure the forward Velor.uty “Vo” of the craft and

~ thereby of the propeller is “Vo”.

35

FIG. 16 is a sectional view through an arrangemeut-

‘of a retractable propeller, which is now my U.S. Pat

 No. 4,136,845,

FIG. 17 shows an embodlment of a vehlcle from the
side. |

' ‘propellers.

FIGS. 19 (A-E) show a plvotable propeller with
45

pwotable propeller-blades for the retraction into a slot
in a wing or body.

FIG. 20 shows an alrcraft seen from above and thls is

the craft of my oldest claimed priority for a portion of
~ the present invention.

 FIG. 21 shows a pipe structure of my co-pendmg
- patent application Ser. No. 421,186 whereby this struc--
ture may also be utilized in the present invention.

40

FIG. 18 shows the Vehlcle of FIG. 17 w1th plvoted -

- tions (1) to (8) while the left part of FIG. 11is speclfically o

Consequently, as known from the hterature, the ve-

locity through the propeller-circle is in the right part of

the figure=*“V1” which corresponds to “V2/2” when ..
“V2” is the velocity of the air after the propeller. And
in the left part of FIG. 1 the velocity of the air through |

the prOpeller circle is also “V1” but this “V1” corre- |

sponds now to: “V1=(Vo+ ¥2)/2”. Since these facts are

generally known from the air-stream literatures, the

FIG. 1 contains nothing new. It is however contamed In
this application in order to explain, that these facts are
the bases of the mathematics and of the formulas. For

example, the right part of FIG. 1 is the basis for equa-

the basis for equations (9) and (10). Equations (7) to (10)

~ are not known from the leterature. These and other

50

equaitaions can be found in their development again in
the “Handbook of my Flight-Technology”. Therem

~ many explanations and details are found.

FIG. 22 shows a portion of an alrcraft seen from the |

'Slde

FIG. 23 shows the craft of FIG 22 in a horlzontal'

sectional view.

FI1G. 24 shows an alternatwe structure m a sectlonal
view.

FIG. 25 shows a sectlonal view through another

alternative structure. .

FIG. 26 is a sectional VIEW through FI1G. 25 along the_

line M—M therein. |

~ FIG. 27 shows two structures of FIG 21 ﬁxed to-
‘gether to a common structure. |
- FIG. 28 shows a portlon of a structure of the i inven-
tion. |

33

FI1G. 2 demonstrates a preferred embodrment of a
vertically taking off and landing craft of the invention,
which can horlzontally fly on wmgs In the upper part

. of the figure the craft is shown in vertical flight condi-

60

tion. In the bottom portion of the figure the craft is

shown 1n horizontal flight situation and in the right part

of the figure the craft is shown in horizontal fhght but

seen from above. In this part the craft may be 1n for- -

ward flight. |
~In body 31 of the craft the power station 10 is pro-—' |

- vided and preferred to be located in the medial or in the
- bottom portion of the craft. It may also be a plurality of -

65 -
~ of the body. Together with other weights, for example

FIG 29 is a sectional view through FIG 28 aloug the :

llne E—E of FIG. 28.

single power plants, disposed along the bottom portion

tanks, fuel, oil, pumps, acessory devices and like they
are supposed to form a gravity centre in the lower por-



- locations relatively to the body form motor-pairs of
- counter directional rotation. Similarily the propellers
~ form propeller-palrs For example Propellers 14 and 15

13

. centre formed by the upwards tractlng pr0pellers of the
craft. L -

- On the bocly 31 of the craft are also the plvot-beanng |

~ holders 29 and 30 provided. In them the fluid plpe struc-

-  ture is pivotably borne. The fluid pipe structure is how-
~ever not visible in FIG. 2. In bearings 29, 30 the fluid

" pipe structure which - forms the borne-structure for

holding the fluid motors and thereby the propellers and

. also the wings can be pivoted, for example, from a verti- |
- cal position to a horizontal position but in preferred
‘embodiments it may also be pivotable into a braking
position for braking the speed of flight when suddenly
- another object nears towards the craft. The wings 24 to
27 are fastened or may be fastened on the fluid pipe
- ‘structure. The craft can also ﬂy without wmgs But then -
- the propellers are kept in an inclined posmon relatively
~ to the surface of the ground. Therefore it is said, that the
. 'wings may be fastened to the ﬂmd plpe structure. But
- the fastening or application of the wings is not for every
. craftof the invention a must. The craft may have a side
~ rudder 9 and ailerons 77. Some of the wings may be
; provrded with elevators 8 as shown in FIG 4 or some'_ |
) of the wings may act as elevators 8. I
' In the following I will define what actions an alr-_.
~ borne craft may do. This will be in accordance with the
~ “Handbook of my Flight-Technology” as follows =

- Vertical rest or flight is “hovering”.

inclined propeller axes-1s “move”

o | -Conseqentely in the left upper part of the FIG 2 the
- craft is shown in “hovenng”, at the left bottom portion

o tlon of the craft to stabthze the location of the craft in FEU
~ the air by a Forces play with an upwards acting lifting funcnons of time and of the technology of the res,pec- N
- tive time and of availabilities of the respective time for
- FIG. 2 as well as for other craft of the invention, espe- .
“cially depending of the technology of the respective
~power plants and to the respective fluid handling de-
- vices of the respective time, the FIGS. 2 and 3 are
shown in a scale of about 1:100 in order to give a first
idea in which size the craft of the invention can be build.

10 ‘Thus, the ﬁgures show first examples of small-size craft '

~ which can be materialized with the presently available

15
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‘Forward movement is “ﬂrght” and; movement w:lth';' 30 -

the craft is shown in “flight” and in the right part of the -

 FIG. 2 the craft is also demonstrated in “flight”. The
~craft is not demonstrated in “move”, but a “move” of a
~craft is demonstrated in FIGS. 10 and 11. |
AL “hovenng” the propellers form together a llftlng-'

| .centre ‘This is located above the earlier mentioned
o gravrty—centre The forces-play between lift centre and -
. gravity centre keeps the craft in stable position at hov-
- ering, while vertical ascent and descent are vertical

- flight and at such vertical flight the said centres also

35

continue by their forces-play to maintain the stable

- location of the craft relative to the surrounding air. The
bottom of the craft thereby remains at all times of hov-
~ ering and at vertical flight like ascent and descent sub-
- stantially parallel to the. ground and. the craft remains
. | __'--;uprlght at all those actions or hovermg at rest. -

By the fluid line structure or bone-structure of the

with equal rotary velocities while motors of diametric

45

| 50
- craft the fluid motors 4 to 7 are borne. The fluid motors
- may be hydraulic motors in this and the other figures. It
~ could however also be gas or air-motors. These fluid

 motors are driven by fluid streams. They are driven
55

‘form one propeller-pair while propellers 16 and 17 form

- '”‘._215 glven 1n FIG 4.

a second propeller-palr Natnrally, each pmpeller of the

An exam;ale of the mner structure of the craft of FIG

60 .
~ same propeller pair revolves in the opposite direction
- relative to the other propeller of the same propeller- |
. pair, but both propellers of the same propeller-pair have
- the same or equal rotary velocity which means, equal
~revolutions per time, for example, an equal number of 65'
- revolutions per minute. |

-' -technology, when the power plants, hydraulic devices
- and fluid-line structures of the inventor are used. They
- can not in all cases be realized, when WIOng power
'_ plants, hydrauhc devices or wrongly designed fluid line
structures are used. At present time the craft of the
_ invention require the highest standard of technology
~which is in this specific field presently available only
~ from the inventor’s- laboartory or from hlS licensed
20 _'-mannfactunng companies. . | -
- According to the invention, the craft of the ﬁgures o
cannot only be build in the small size for 1 to 3 persons,
- but also in larger sizes for many persons or as transport-
 aircraft. The scale in the figures shall therefore by no
means define, that the invention is limited to the small
-_'sme of the scale of the figures. Greater sizes, larger |
- sizes, hlgher capable craft are designed and parnally o
- build and can be commercially obtained from the mven- -
- tor or from his llcensed firms. | -
‘Otherwise the FIGS. 2 and 3 show those craft whlch.
~ at-present time can be obtained with smallest expense
for 1 to 3 persons or the respective transportatlon :
.welght The craft of these ﬁgures has enough spaceina. S
~ bigger garage of a car and it can also be build in such
bigger garage of a car. The building expenses are less

than the costs of nowadays luxury cars. The compo- .

nents for bulldmg the craft can be obtained from the
inventor. And so can be the drawings together with the B
“Handbook of my Fllght-Technology” R |
 FIG. 3 is also demonstrated in 2 scale of 1:100. The'.-”

scale is not in all details absolutely exact. FIG. 3 shows B

- the more elegant and the more desireable solution for o
the vertically takmg off craft compared to FIG. 2.
'However, FIG 2 is the more easily build able and. less -

expensive in building presently than the craft of FIG. 3.

~ The craft of FIG. 3 is presently ‘considerably more
L expenswe than the craft of FIG. 2. The craft of FIG. 2
is more easily to be materialized because of the bigger
~diameters of its four propellers. The propellers of bigger
~diameter carry more and lift more than the propellersof =~
- small diameter at the same sum of installation of power. =
| Consequently, it is more easy to take off with the craft
~ of FIG. 2 because with the bigger diameter propellers
‘of FIG. 2 the craft needs less power for the vertical take o
‘off and is therefore hghter in weight, because it needsa
~-smaller number of engmes or an engine of less power.
- The propellers of the sizes for the craft of FIGS. 2and
"3 are. nowadays available and can be obtained commer-
cially also from the inventor. The dlsadvcntage of the
craft of FIG. 2 is, that the propeller require such big
- diameters, that the tips of the propellers at horizontal
- flight are revolvmg below the bottom of the craft. That
can bring difficulties at emergency landmgs in horizon- =
tal flight with horizintal landing on wings, because the
tips of the propellers would then meet the ground and e
-~ the propellers would break. The craft of FIG. 2 there-
- fore requires for emergency landing on wings an arrest-
o mg means for the arrestlng of the propellers in a hon-_-'
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zontal poSition' FI1G. 3 on contrary thereto has so small

4,504,029 N

- propellers, that the tips of the propellers remain in the

~ air also when the craft lands on wings ‘in horizontal
flight and sets onto the ground on the wheels. The craft
~of FIG. 3 has at least 6 or in the FIG. 8 propellers. This
~ is required to obtain enough lift thh the pmpellers of-
- such little diameter.

5 |

- A common feature of both craft that of F IGS. 2 and

3 is, that the wheels do not need a retraction into the
~ body. Thus, the craft can operate without retractable
wheels and simple wheels, which are extending only a

 little from the body downward are enough for horizon-

- tal landing on wings. For vertical landlng and take off

. no wheels at all are required. However, since the craft

“has the ability to take off and land, either vertically or
- horizontally, the little cost and weight of simple non-
- retractable wheels adds much value to the craft, be-
cause it makes the horizontal starting and landing easily

possible in addition to the vertical take off and landing.
To add retractable wheels or undercarnages 1s however

- possﬂale, if so desired. |
At non-windy weather the crafts of FIGS 2and 3

can take off and land from and into a place of about 10
meter by 10 meter. At windy weather however to land

into such a small space, a certain skill of the pilot is

required. Another common feature of the crafts of
‘FIGS. 2 and 3 is, that they can fly with high speed as

 aircraft can do, that the pr0pe11ers do not need the

~ elastic helicopter blades or not the varyation of pitch

10
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during a revolution as the helicopter needs and in addi-

| tion, that the craft can land at any country place inj'bad

weather, when the bad weather reaches the flying craft

remote from an airport. Still another common feature of

~ both craft is, that they can convert to vertical ﬂlght

howering or to rest in air or even to brake in the air and
to reverse the direction of flight, when another obstacle
comes into the flight path of the craft. Accidents are
‘thereby prevented and sheuld not occur without leOt

o EITOT.

N 'Also the fellowmg de51gn detalls are no matter of the
‘patent claims, they are described here in order to give

an idea what sizes are today available in such craft. The

propellers of FIG. 3 are, for example, HOCO Propellers
~of Hoffmann propelleworks Germany, ‘namely types
HO-V-62 of 1, 6 to 2, 4 meter diameter. The power
‘plants are two or three four cycle or two cycle engines
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'_'_Veleeity--# speed  fuel consumption = _'ra'ngew_itheut_ ._ o
ofthecraft =  per 100 Km flight ~~  landing
280Km/h 292Ir . #21Km.
260Km/h ~ 231tr 520Km
220 Km/h 18 ltr 670 Km

150Km/h  below 10Htr 1100 Km.

- The above values 2 are a ﬁrst mformatlen only. and are .
subject to change without notice. .
The prices of the crafts of FIGS. 2 and 3 w1thout gas

- turbines are supposed to be 90,000,-to 140,000,-German |
~ Marks or foreign currency equivalent. The present |

~ prices of prototypes are understandingly higher. For

- those who desire to get the respective craft for less
money, the parts thereof can be obtained from the re-

search institute of the inventor for home-bulldmg of the

‘craft. Thus, the utilization of the craft for actual flying
is presently possible for example under the rules of USA o

as experimental aircraft.

Since the vertical take off and landmg crafts of FIGS. 2 o

and 3 can at bad weather land everywhere, even in
the country side and the pilot and passengers can stay

able hotels, motels, inns and resthouses, an expensive

navigation- instrumentation can be spared, if so de- '
- sired. 'The most important feature of such vertically =

flyable aircraft is anyhow, that a bad weather must
- not lead to an accident, just because there is not air-
port available for a quick landing. When an instru-

~ mentation is desired and the expenses for it are not
feared, then it is recommendable to use a radar device

of inventor’s U.S. Pat. No. 3,801,046 for the auto-

matic preventlen of collusions w1th other craft or
- obstacles in the atr. |

In FIGS. 4 to 7 some examples of preferred detalls ef

. the vertically and honzentally flighable craft are illus-
~ trated. However, sectional views through the hydrauhk

40

engine, hydraulic pumps and motors are not given in

- this application, because those are described in detail in

- about 400 patents of the inventor in many countries,
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about a hundred patents in the United States alone, and
- they are given in details in the mentioned “Handbook of
my thht-Technology” or in my respective “Hand-

_ books on Hydraulics and Engines”. The mentioned

of Rotary Engine Kenkyusho and the propeller fluid -

motors and the pumps are also motors and pumps com-

mercially availably from the said Rotary Engine Re-

search institute at 2420 Isshiki, Hayama-machi, Kanaga-
~ wa-ken, Japan. The pumps and motors are preferedly

corresponding to the inventor’s U.S, Pat. Nos.

 3,850,201; 4,037,523; 3,977,302 and other patents of the -

“inventor. The power plants may be those of FIG. 8 and
~ supply a take off power of 100 to 180 HP, each, accord-
- 1ng to type. Their weights are less than 100 Kg each.
Spare parts for the power plants are available from

- stocks in all smaller cities around the world. The power 60

plants are eperatlng eeenomlcally as four cycle engmes |

do. | .
For higher speed and for more than 2 persons, the

50

Handbooks also contain details of performances, test

~data, testing methods, sizes, powers, efﬁc1enc:1es-

mechanic and volumetric, connection means, assembly

rules and like, so, that FIG. 4 and the other respective

figures in this apphcatmn can be restrlcted to schematle -

~ illustration.

~ In FIG. 4, the pewer plant, for example engine 11, '

~ drives a four-flow pump means or fluid flow creation
‘means for the supply of four separated flows of propor-

tionate or equal rates of flow in the separated flows,

. shown by numeral 1. Accordingly the power plants 12 -

and 13 drive respective four flow pump means 2 and 3.

- In each case, the power of the respective power plantis

devided substantially into plural equal power portions
in the said pumps. From each of the fluid-flow-creation

- means for multiple separated flows of equal rate of flow

~ craft of FIGS. 2 and 3 may have one or more gas- -tur-

bines of the roughly 300 HP range.

For the 1 to 2 person version with four cycle power

plants, the following datas, also they may ehange with
‘time, wﬂl reughly apply today |
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- in the following shortnamed “pump” or “pumps” four =
from each other separated and not with each other
communicating fluid lines are extended to the respec-
‘tive fluid motors 4 to 7. Each one fluid line from the
respective power plant’s pump to a respective one of

the motors 4 to 7 These fluid lines are not numbered in

over the bad weather or over the night at the avail-



 the ﬁgure but demonstrated in- the ﬁgure by hnes .
~ whereon arrows are drawn to show the dlreotlon of

~ flow of fluid in the respeetwe flmid line. There are also-'-

- return fluid lines provided in the craft, but those fluid -
lines for return fluid are not shown in FIG. 4. But,

~instead thereof arrows are marking the return ﬂow from:

- the respective return fluid lines of the fluid pipe struc-

ture. The other detads of the return fluid llnes and num-

~ bers of fluid lines are spared in FIG. 4, in order to pre- -
~ ventan overloading and difficulty of readrng of FIG. 4.
. Details of fluid lines are shown by way of example In .

FIG. 7, so that such details are not required in FIG. 4.

“The arrows on the respective lines show clearly how
- the flows are flowing from the respective pumps to the -
- respective motors and that is what counts in this figure.

4 504, 029 T L e

mg bar or plpe for the purpose of obtalnlng a self-bear-_ o

ing rigid fluid plpe structure capable of bearmg and_--; | R
-holding the respeetwe motor(s) pmpeller(s) and/or__:_..” B

wing-portion(s).

~ Returning now to FIG. 4 1t wﬂl be seen, _that the'--‘ R
- body 31 of the craft has bearings 29, which are pivota-
“bly borne in bearing sleeves 30. The bearing-bodies 29
are borne in bearing sleeves or bearing houses 30 and |

~ are able to pivot or to swing therein. The pressure fluid =~

10 delivery lines 34 to 37 and/or 44 to 47 and the return - R
. fluid lines 49 are extended through the bearing bodies 29

- and fastened therein. As seen in the figure, there are

~ four bearing housmgs 30 and four bearing bodies 29 are

15

It should however also be recognized that flows from -

different power-plant pumps which lead to the same

- fluid motor, may be combined to a combined flow. To
- do so, it is recommended to use one-way check-valves

- in the fluid lines to prevent return flow from one fluid

* line into the other. How that is done In detail is shown_ :

o _by way of example, in FIG. 6. | |

- -~ FIG. 6 demonstrates by way of example sueh combl- o
~ nation of a plurality of flows from different power
~ sources to a single fluid motor. Fluid lines 235,335 435
- may come from different pumps of different power
- plants 1,11 and 2,12 and 3,13. One way check-valves 159
~ may be prov1ded in said fluid lines. Each On¢ in a re-
spective one of the fluid lines. ‘The valves 159 may be

- streamlined and may be guided in guide means 169.

After the valves 159—see the arrows to understand the

- pivotably borne therein. A cross-sectional view is seen
'in FIG. 9. The upper left bearing set 29-30 carries fluid
‘delivery lines 35 and 45 and one or two return lines 49.

- The upper right bearmg set 29-30 carries fluid delivery -

lines 37 and 47 and one or two return lines 49. The

lower left bearing set 29-30 carries fluid dellvery lines
34,44 and one or two return fluid lines 49. The lower S
 right bearing set 29-30 carries fluid delivery lmes 36and
46 and one or two return fluid lines 49.

The fluid lines, which extend through the bearlng sets-

. asdescribed are preferred to be fluid pipes. For example

25

'they may have walls of 1.2 to 2.5 mm thickness. Steel-
pipes have the feature to be easﬂy weldable. At the

~ innermost ends of the fluid pipes the pipes are open
- towards the interior of the body 31 of the craft, but they =

30

- meaning of ¢ ‘after”, —the fluid lines combine to a single -
~ combined fluid line 135. This fluid line 135 goes there-

.~ from to one of the motors 4,5,6 or 7. The pressure in the

- fluid line 135 presses the valves 15 to close towards the_-
- respective fluid line 235,335 or 435. When fluid flows in
- the fluid lines 235, 335 or 435, the respective valve 15 is

35

steel pipes or light-metal pipes. If steel pipes are used,

are at these ends provided with connection means for

- the pivotable connection to other fluid pipe portions or -

they have connection means for the connection of flexi- -

ble pressure hoses. On the other ends, which constitute
the outer ends, the respective fluid lines are fastened to
a respective entrance- or exit-port of the respective
fluid-motor 4,5,6 or 7. Instead of fastening them directly

~ to the said motors, also here additional connection

~opened to let the flow flow from line 235 or 335 or 435
_mto the common combined fluid line 135. - o

" But flow in the opposite direction, or back—ﬂow, or 40

R _.ﬂow contary to the direction of the arrows is prevented
by the automatic closing of the respective valves 159,

- When there are three power plants, each with a four-
g _ﬂow pump in the craft and when four propelier motors

~ shall be driven by four such combined flows, there will

" be four such valve-sets as in F1G. 6. Thereby each of -

- way of example. Any other desired number may be

. the equalness of the rates of flow in the separated com-

45_

four combined fluid lines 135 will receive about one
~ fourth of the power of each of the three power plants -
- The number of flows and of pumps and engines is by

means or flexible hoses might be interposed. However,
1t 1s preferred not to do so, but fasten the other, the
‘outer, ends of the fluid pipes dlrectly to the said fluid -
motors 4,5,6 or 7. On the inner ends however flexible
‘connections to the fluid lines from the pumps are a must -
“in order to maintain the seal of the separated fluid lines, |
when the bearing bodies 29 swmg or pwot in the bear-
mg housmgs or sleeves 30. | S

An mmportant spemﬁoty of the mventlon is, that the-.

-. ﬂu1d pipes, which were here described are utlhzed to
~ form or to form together with additional means, the

~ fluid-pipe structure for. rigidly bearing the motors, pro-

350
) -'materrahzed in such one-way check valve sets- as in
- FIG. 6. Thus, each motor 4,5,6 and 7 will receive one
- combined flow 135 and thereby each of said motors will
~ receive one fourth of the fluid supplied by the pumps
~ and one fourth of the powers of each of the engines or
~ power plants. The combination of several specific fluid
~ lines from different engine-pump sets will not disturb -
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pellers and -or wing portions at vertical and at horizon-
ta] flight and also in the Inter-Thrust range, when the
- fluid pipe structure is swung or pivoted in the bearing =~
sets 29-30. For this purpose the eombmmg connecter
~ portions 125 are provided to connect a respective right
side structure with the leftside structure of the craft. = -
- The sunphﬁed term “structure” is used here and some-
~times in the later part of the speo1ﬁoatlon to indicate,

~ that the said “ﬂurduplpe-strueture” is considered by this

“bined fluid lines 135, because the separated fluid lines
135 are not combined with each other Care must how-

~ ever be taken, to connect the proper fluid lines. If
- wrong fluid hnes are combmed the de:-ured effeot can |
- not be obtained. |

60

‘While such combmatlons, as descnbed in FIG 6 may'

o be done, it is not in all cases required to use them. That

will be apparent from FIGS. 4 and 5. Because, the to be

s

“single word. The connecters 125 are preferred to have
rounded ends, which are connected to the ends of the

- respective fluid pipes of the left and right structure. Itis

. preferred to weld the ends of the connectors 125 ata -
certain short distance before the i inner ends of the fluid
pipes to the fluid pipes. Rlb-plates may be added. The
feature of such arrangement is, that the fluid lines 34 to -

37 and 44 to 47 as well as the return pipes 49 can then

. ‘described fluid-pipe structure requires at least three
o ﬂllld hnes or. at least two ﬂllld hnes plus a th1rd Stablhz-. __

“consist either of straight pipes or of pipes with only one
| ]bow and two stralght ends Such ﬂmd plpes have the
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feature, that the interior of them can be cleaned easﬂy :

from the straight ends. Such cleaning is important for

- every operation of a hydraulic or fluid circuit. For
- example, the welding of the connectors 125 to the struc-

~tures will result in disturbation of the cleanliness of the

3

inner face of the respective pipe and so will the welding

- of holding members for fastening of the fluid motors or

of the wing-portions. Consequentely, after such weld-

ing and before the final assembly or filling of the fluid

lines, the fluid pipes should be cleaned inside. For that

 purpose the straight ends of the pipes and the applica-

They are not seen in ﬂlght presently And 1f they would.-. |
fly, they would require strong power plants of ex-
~ tremely little weight, for example like gas-turbines.
That makes them expensive in purchasing costs and
expensive in flight because of a high fuel consumption.

In those patents of the former art of mechanically oper-
ated convertible aircraft there has also never been a

satisfactory mathematical analysis of the features or

- troubles and drawbacks of single- or multlple propelleri -

10

~ tion of the connectors 125 with bows on their ends, are

convenient and and important. Fasteners 66 are either

connected to the pipes or welded onto the respective

- fluid pipes 34 to 37 and 44 to 47. They have the purpose

- of easily fastening wing portions 24 to 27 or each one
thereof thereon. The fasteners 66 may also serve to form

- and hold the arrfoﬂ-oonﬁguratlon of the reSpeotwe wing

- portions 24 to 27.
- FIG. 5§ shows, how the fluid plpes are Iocated by way

- ':_ of example and where the holders or fasteners 66 may

15
~ propellers at a given power supply. o
The benefit of higher lifting and carrying capacn‘.y by o
‘the multiple propellers would however been lost again,

arrangements. |
On contrary to those devmes of the former art, the

- present invention brings a very detailed and very accu--
rate mathematical analysis of the powers and lifting
‘capacities involved. The mathematics of the invention

teach the higher carry- and lift- capaolty of the multlple_ |

- when the mechanism to carry and drive the multiple

20

be located relatively on the respective fluid pipes. Hold-

~ers 14, which may be rivetts or bolts or other means, are
- set through the fasteners 66 to held the respective por-
25

‘tions of the wing portions 24 to 27. The wing 125,225

may then consists of two or several parts, which are
hold by means 14 on fasteners 66, or the wing portions

may even consist of a single form- -piece of a cross-sec-

- tion as shown in FIG. 6. Such one piece wing portion
~ could then from the ends be just moved over the fluid

|  ? pipe structure and then fastened by bolts or like 14 on

the fasteners 66. Between the separated fluid pipes of
~the structure, ribs 5 may be set or welded. |

 Thus, the fluid pipes 34,'44,35 and 45 together with =
the internal connectors 125 and the ribs 59 between the

_36

propeller sets would be heavier than the benefit of car-

rying capacity obtained thereby. It is here, where the-_' -
- weight of the ﬂu1d—p1pe-struetures and of the ﬂuld mo-

- tors, the fluid pumps, the engines and the quantity of
hydraulic fluid to be carried are an lmportant part of the S

invention.

For example the four propeller craft of FIG 2 w111____ o
‘carry at 80 percent hydraulic efficiency about two times
~of what a conventional helicopter of equal power and

equal propeller diameter would carry on gross weight.

The 8 propeller craft of FIG. 3 would even have a still o
better carrying capacity of propellers if equal sizes

~would be used for equal total power installation. -
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- pipes and connectors are forming one rigig fluid-pipe- -

- structure which carries two fluid motors 4 and 5 and

two pmpellers 14 and 15 and which may in addition

~carry the wing portlons 24 and 25. This single structure

is pivotably borne in the left and right front bearing sets

o 29-30 of the craft,

The fluid pipes 36,46,37 and 47 together with the
reSpeotwe internal connecters 125 and the ribs 5 be-

~ prototype of FIG. 2 as follows :
‘motor is 8.6 Kg. Weight of each variable propelleris 11
Kg. Weight of each double fluid-line structure for a left

From the gross lifting capacity however, the weights

of the wings, fluid-line-structures, fluid motors and .
propellers are to be subtracted. The weights of them are

therefore of high interest. They are presently in the
‘Weight of each fluid

and right fluid motor and propeller is 14.5 Kg each. The
pipes in said prototype are of 16 mm outside diameter

~and of 1.5 mm thickness of the walls. Thus, the weight :

tween the fluid pipes and the connecters form an other

rigid fluid-pipe-structure which carries two fluid mo-

may in addition carry the two wing portions 26 and 37.

- This othersingle structure is pivotably borne in the rear
- left and right bearing set 29-30 of the body 31 of the

~ craft. How the described fluid-line structures are piv-
| oted in the mentioned bearlng sets 29-30 is by way of
- example described in detail in FIG. 9.

The described fluid-line structures are an important

part of the invention. Mechanically operated vertically
~and horizontally flying craft with four propeller and
two wing sets have already been proposed, for example

- 1n U.S. Pat. No. 3,181,810 to N. C. Olson and in U.S. Pat
-No. 3,184,181 to D. H. Kaplan. Those mechanically

operated craft however are very heavy because they
-need bone-structures for the wings to carry the wings

- and they need mechanical transmission means with
- many gears for furns and angles and holders for the

~transmission means from the engines to the propellers.

45

B tors 6 and 7 and two propellers 16 and 17 and which

o
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of the sum of the fluid motors, propellers and fluidline

structures in FIG. 2 is less than 120 Kilogramm. Thatis

a little weight, compared to the benefit of lifting capac-
ity obtained by the arrangement. In comparison only

~ the difference between said 120 Kg and the weight of

the rotors and tail-structure of the common hehoopter 1S
the amount of weight by which the craft of the inven-
tion is heavyer than a conventional hehcopter .

Quite naturally, at design and building of fluid llne'-

~structures the laws of strength and rigidity must be -

obeyed When the designs of the inventor are used,
there is no risk of break or unrehablhty and there is N0

risk of deformation. Also, it is important to use proper
fluid motors. They are available from inventors patents

and designs with single or double rotors, with releasable | |

couplings, with automatic free-wheeling and with pro-

i peller-pitch adjustment devices, according to the situa-
60

tion of actual application. The user is however be cau-

- tioned, that at present time there are no other fluid-

“The transmission shafts must be able to transfer the high

torques. These number of parts required summarized a

too heavy weight. It is therefore very doubtful if such
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mechanically operated convertible aircraft can ever

~obtain an efficient operation or even an operation at all.

motors than those of the inventor available which fulfill
these conditions. The world is governed by conven-
tional achsial piston motors, which are very good for
ground applications and also for the drive of assessories
in aircraft, but which are not of the required nature and

‘capacity for drwmg and holdlng propellers as suoh in . '_
the 1nventlon | |
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The ﬂuld-dnve separated ﬂews ef equal rate of ﬂew .

RN 'system of the invention in combination with the little
- weight but strong ﬂutd-plpe-strueture of the invention

- are therefore an important means to reduce the weight
- of convertible aircraft and to increase their reliability

~ and economy. In fact, the craft of the invention may be

| the first and until now sole convertible craft which can
h '_'actually fly and do 80 w1th srmple feur cycle eombus- :

~ tion engines.

‘On the wing pertlons 24 and 25 the allerens 77 may

o be provided. The body 31 has mostly a side-rudder 9
‘and the rear wing portions. 26 and 27 may be adjustable
- in its angle-of attack in order to act as elevators in hori-

~ over the wings. That however is a specifity which again

10

o zontal ﬂlght ‘As an alter-native the wing portions 26

- and 27 may also be pwoted in unison with the front
- wing portions and the rear wing portions 26 and 27 may
~ then be provided with elevators 8. The rudder, ailerons
~ and elevators may be operated mechanically, hydrauli-
 cally, pneumatically or also electrically depending on
~the actual requirement and design. These details are not

~ written in the figure, because they do not bring principi- o
- ally new systems. The known systems are just differ-
-~ ently set in the aircraft of FIG. 4. New are however the
o 'ﬁFLUID-PIPE-STRUCTURES the bearings of them,
. the extension of them through the bearmg sets aud other

- details thereof. o |

FIG. 5 which shows a seetlenal view along V-V ef

o FIG 4 demonstrates alse, that the return fluid hnes 4

~may be set closely together in order to form a resistant

o -triangular structure by the fluid lines for exarnple 34,44

- and 49,49. The return fluid lines 49 can also be com-
- bined to be a single fluid line. The triangular location on
- the corners of the triangle of the fluid-lines are part of
. the provision of rigidity and of strength of the fluid-
- pipe-structure. Together with the ribs 59 between the
- fluid pipes the fluid-pipe-structure is ngld enough to
- carry the fluid motors, propellers and wing portions

- without major deformation and without undesired vi- .

15

1s discussed in ‘“‘Handbook of my Fligh-Technology”. =
 The dotted lines in the fluid motors of FIG. 4 demon-
strate, that these motors may either be single rotor mo-

~ tors or double rotor motors, for example of my U.S. Pat. - -
No. 3, 977 302. When those double-rotor-motors of said
_patent are used, the number of fluid lines are as in FIG.

4 or they may even be deubled for appheatron in FIG
3.

FIG 9 shews a schematle cress-seetlonal view along

. the line IX—IX of FIG. 4 and demonstrates a sample of

20

trollers or rudders which are not mentioned here. -

~In body 31 of the craft the drive-motor 501 is pro--

- a pwotmg device to pivot the front structure and the

rear structure in unison. It may also be used in the craft

of FIG. 3 or in others. In the bearmg-bodies 29 are the

_-"_therethrough extendmg fluid lines—fluid p1pes—35 45
or 37,47 etc. and also the return lines 49 provided and |

- fastened. Control-fluid lines 101 and 102 may also ex-

‘tend through the bearing bodies 29 to be led from there
25

to places to control pr()peller—pltehes propeller and" :
- fluid-motor retractions, ailerons or elevators. Instead of
”centrel fluid lines mechanic, electric or other control |
~ means may also extend through the bearing bodies 29.
- The control means 101 may also extend to other con-
30 |

craft. That isa feature, whreh was seldem or even never...:;"'---- I
to such extend obtained in any craft of the past.. R
‘There exists even the posibility to lift the atrcraft in

“horizontal location just by flow of the prerpeller-streams =

'.'-wded and in the example of FIG. 9 the self-lockmg o

35

- -from the cockpit by the pllOt when the craft is flown by

~ brations. The fluid motors run smooth and without

- one-body or two body wings it is also possible to use

- wing-airfoil structure ribs and set thin covers over
_them. Instead of triangular location of the fluid lines - '_
“rectangular placement, or placement of multiple ferms

o ~ vibration anyhow and plural prepellers of less diameter
~ than a single big helicopter rotor run anyhow with
“much less vibration and unequal loads during a reyelu-f. |

tion than a big helicopter rotor does. Instead of using

" | hke multiples are possible, if so requtred or desired. .
-InFIG.5a symmetric preﬁle is demonstrated for the

o -respectwe wing-portion. It is however also possible to-
- use unsymmetric airfoils as in common aircraft. If those
- are applied, the airfoils should not be set absolutely

. -vertreally at take off or landing because they would.
" supply a backwards directed movement. They would
~ have to be tilted slightly forward for an actually vertical
take off or landing. That wﬂl be deserlbed at hand ofthe -

-~ later discussed FIG. 10.
- . - Attention is further dlreeted to the faet that the.,
- wings in the FIGS. 2 and 3 are so dimensioned, that the
60

'-'_prepeller-streams flow over the major portion of the

- trolled by the engine acellerator, the adjustment of rate

45

50
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- wings. Thereby the prt)peller-alr-streams are providing .

- an effect onto the wings so, as if the wing would fly
N through air. That provides lift, when the airfoil section
~is used or when the propellers are inclined relatwely to

~ the wing. The so obtained lift-action of the wings must 65

be taken in consideration. It prevents to a great extend

' | _- the pOSSlblllty of stall of the aircraft: it prevents the
n 'break down ef the undtsturbed alrﬂew over the wmgs_

‘of flow of variable pumps or by the propeller-pltch

-spindle 502 is extended through motor 501. Motor 501
drives the spindle 502 forward or backward to the left
or right in the figure. Motor 501 is remote controlled

- a pilot or otherwise it may be remote controlled from __
“the ground. The control of the motor 501 is the control
of the prOt-&Cthn of the wings, motors and propellers
‘and thereby a major piloting action. It controls the |
varyation from vertical flight threugh the Inter-Thrust-
Range to horizontal flight and vice versa. The speed of |
vertical flight hke landing and taking off may be con-

A selﬂockmg spindle and motor 501 and 502 is here;

;. 'preferred in order that probable vibrations will not
‘move the spindle when not desired. The self-locking
effect also serves to maintain the angle of pivoting or =
the angle of attack relatively to the ground at times =
- when no pivotal movement is desired. The bearing
-~ bodies 29 have in the ﬁgure arms 509 on the front bear-

- ing body and 510 on the rear bearlng body 29. Interme- -
‘diate arms 505 and 506 are placed between the arms 509}: o
-and 510 and the spindle 502 and connected to them in

swingable connections 507, 503, 504 and S08. Thereby o
- the for- or back-movement of the splndle 502 actuated =~
- by motor 501 pivotes the bearing pertmns 29 of the
front structure and of the rear structure in unison. The
rearward location of spindle 502 is for the horizontal
flight and the leftmost location of spindle 502 is for the
- vertical flight, brake or backward flight of the craft.

- The locations between those locations of extremes de-
fine the angle of attack or the pivot angle of the propel- -
lers, motors and- wmgs relatively to the ground and
.- thereby the move in the Inter-Thrust—Range The exten-
sion of the move of the spindle 502 into an extreme
o frentward posmen 1s smtable to obtam an effeetwe-



- more better because of the automatic control by U.S.

23
| brakmg effect or backﬂlght in the air at tlmes when an
- obstacle nears the flight path of the craft. A fast-speed
~ motor 501 is suitable and often desired for fast action of
vonversion from horizontal to vertical flight and vice
~versa. In common transport aircraft the pivotal action 5
‘may be suitable when it is slow, but in aircraft for sports
and for acrobatics as well as for police or military craft

o the high speed motor 501 may be more desired.

- The arrangement to control the'pwetal action or said
action in unison as shown in FIG. 9 is an example only.. 10
~ Any other reliable and suitable eontrel mechamsm may E
- be applied if so desired. o
It may also be mentioned, that one should not assume, -
that when the air-space would be overfilled w1th air-

craft of this invention, that that would result in many 15

- accidents. Accidents are actually not required. Acci- -
‘dents are an appearance of hlgh-speed aircraft, which

- lack the ability to rest in the air and which lack the

~ ability to land at places which are no airports. The craft
of the invention can fly in series or lines as cars are 20
~doing on the road and the already mentioned automatic

radar control devices can automatically prevent collu-

~ sions in the air. The devices of my U.S. Pat. No.
3,801,046 can also automatically force craft of the in-

~ vention to fly behind each other with any given slow or 25-

high speed. It can also brake them automatically down
~ to low speed, rest or back-movement. These means are
- as accurately possible as in cars on the road but even

- Pat. No. 3,801,046 which is not yet routine on cars on 30
highways. In fact, the further ‘possibility to pass another -
“craft on a higher or lower ﬂlght level adds further

safety and the fact that a craft in air has less resistance

than a car on the road would even save fuel, when an
- equal number of equal fast aircraft would fly in the air 35
instead of cars running on the road. Those possibilities

because the proposals of the past lacked the manovera- =
bility of the convertible craft and they failed to become

atrborne because of their too heavy weight or they were 40

too uneconomic because of the need of high power

I gas-turbines which can not be afforded by the average'

‘budget of average citizen. | -_
In FIG. 7 one of those. schematle plans is demon- -
- strated, which the inventor prefers in the craft of FIGS. 45
2 to 4. Two power plants would be anough for the
~vertical take off and landing, but in this schematic three
‘power plants 1, 2, 3 are provided. The third of them is
- there for the remote possibility, that one of the power
‘plants would fail just during a vertical take off or land- 50
ing. In horizontal flight a single power plant would be
enough to be kept air-borne. In the figure the return
fluid lines are not shown in order to keep the figure free.
from an overload of lines and in order to keep it by
- simplicity in a form for easier understandmg - 55
One reason for the use of three engine- hydrauhe |

- 'power plants or two of them also is, that they are avail-

- able 1n a suitable power range of 80 to 180 HP each in
the ‘inventor’s research institute. Of these sizes two

~ engines would be anough to operate a vertical start or 60

‘landing; one engine set would be anough to remain
airborne and the third set will be available at an engine
failure at vertical flight. In practice all two sets or there
~ sets are running together but with lower rates of pewer_ |
when lower power is required or satlsfactory | 65
An automatic power control may be provided for
overriding the pilot’s control or for overriding by the
control of the pllot dependmg on the rate of perfectness |
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. and extent. of mstallatmn of the craft Overndrag auto-:

matic controls can therefore be 3pared when not de-

- sired or when they are too expensive for the user of the

craft. An overriding automatic centrel may for example_ |
hold three power plants at § or § of maximum power

- during operation, but when one of the engines fails anto-
“matically and immediately bring the two other power
plants to full gas or power, The pilot may then feel, that
his craft now ascends a little slower and thereby feel, that
one of the engines has failed. He may continue his ascend_ |
to override an obstacle, like a tree, a house or like or may
~ continue his flight, when he desires only a short distance
flight, or he may start his landing manouver for repair or
replacement of the third engine. Details thereof are again

obtainable from “Handbook of my Fllght-Teehnolegy”.

At bigger size craft of the invention, for example in
long-distance craft or intercontinental craft of the prin-
ciples of FIGS. 2,3,4,13 etc., the failure of one engineis
no reason to stop the fllght At such bigger or longer

distance craft such a number of power plants is applied,
that the failure of one or two engines still allows the

- continuance of the ﬂlght ‘At Intercontinental or long =
distance craft the engines can even be repaired in flight
or replaced in flight, because the engines and pumps are

located in the body of the craft and they can be reached

-~ for repair by the mechanic. Engine-hydraulic power

plants as in the invention can be shut off from the fluid

lines and the other sets of hydroengmes can then con-

- tinue o drive the craft. After repair of an hydraulicen-

gine set it can be connected to the respective fluid lines =

agam. The case of engine failure of an intercontinental

- craft of the invention over the ocean will even, when

- there are no means for repair, not prevent the alreraft__-_ B
from reaching its destination. It may just force the air-

craft of the invention to continue the flight with slower

| ~ speed and thereby to save fuel—see equation (16)—-
. have been highly desired, but they were never obtained

which then would just result therein, that, when an

engine failed over Paris, the New York bound craft
- would just—because of the engine fallure-—beceme able - o
to fly not only to New York, but even to Chicago, just
because it was forced to safe fuel because it had one
engine less in operation. The only dlseemfort weuld be, S

that the flight would last a longer time. |
The possibility of continuing travel even at engme

failure and the possibility of repair of engines or trans-
- missions at travel are nowadays not yet common even -
. not in road traffic. | | | | -
- The four from each other separated pressure ﬂuld .
flows of equal rate of flow which are produced in four
separated working chamber groups with four separated o
‘outlets in the pumps 1,2,3-—which may for example be

pumps of inventor’s USA patents as mentioned ear-

- lier—extend as flows 61,71,81 and 91 from pump means .
- 1of power plant 11 to the upper rotors 4,5,6 and 7 of the

four double rotor motors of for example my U S. Pat
No. 3,977,302 and help to drive them. o -
~ Similar four fluid flows extend from pump means 3 of
power plant 13 as flows 63, 73, 83 and 93 to the lower

‘rotors 54, 55, 56 and 57 of the sald fluld meters and help .
__te drive them.

When—which should not happen—-—-forergn partleles, .

- like dust or shavings enter one of the rotors and block
~ the rotation of one of the rotors, the power plant willbe
- stopped because of overloading. The other rotors will =
then continue to drive the shafts to the prepellers The
- communicated set of rotors in the motors, whereof one
~ is blocked, are then overrun by the revolving shafts by
'ene “way or free wheehng means, thereof Thus, even a |



25

o bloeklng of a rotor of a propeller mo'tor WIH not. prevent

- fluid flow 62 enters over the vn ve into fluid line 61 and/or 81; |
~ fluid flow 72 enters over the valve into fluid line 71 and/or 91;

- the craft from flying.

“The similar flows 62, 72, 82 and 92 are extendlng from

. the pump means 2 of power plant 12 over one way

. check valves as in FIG. 6 or over similar one way flow
- means to fluid lines of the other pump and engme sets
~ So, for example B | |

fluid flow 82 enters over the valve into ﬂuid line 63 and/or 83'
and.: |

 fluid flow 92 enters over the valve into ﬂuld hne 73 and/or 93

1In case of blocking of one of the motor rotors the full

power of the drive-set 2,12 will then flow in the rate of

-} of the full power of set 2,12 into the other rotors of the
_four fluid motors and drive them accordingly in addi-

~ tion to the flow from the other still oparating drive set

1,11 or 3,13. In case, all rotors are healthy each of the
- rotors of the four motors will then obtain one elghth of
‘the power of the drive-set 2,12. |
- It would also be possible to apply four, ﬁve Or more-
~ drive sets, so, that the specific communication of the
~drive set 2,12 can be spared. Instead of double rotor-
~ motors it is also possible to apply single rotor propeller
‘motors. At.small craft as shown in FIGS. 2and 3itis
n _.however desired to limit the number of power plant sets
~ inorder to keep the total weight low for a smooth vertl-
- caltake off-and landing of the craft.

In this connection it should also be mentloned that

_the world. today is led by achsial piston pumps and
" motors. While those are suitable for ground application,
1t 1s not necessary, that they are also suitable for main
~propeller drives of vertically taking off aircraft, where
- the life of the pilot and of the passengers depends on the
~ reliability of the pumps and motors. Under the decades
long apphcatlon of achsial pistons motors the impres-
~ sion has arisen worldwide that only achsial piston
~~ pumps and motors are reliable and useful. Radial piston

10

B gulde members are completely unconnected The pIS-'_I.';:::.;. S
tons and shoes float freely in a bordered Space When-:f': R

5

- .'beoause of an equally dlsastrous dust partlole thatf' o

~ would not lead to a stopping or braking of the pump or

- motor. The sticked piston would just rest in the inner-

~ most location in the respective cylinder and the other = = -

pistons of the same rotor would continue to work. A

respective pump or motor would just lose a seventh or
nineth of power and its running and torque would be-

- come at little ununlform, but the stlokmg of the piston =
-would not be fatel. o

15
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- It may again be noted, 'that two power plants and

| pump sets would also be satisfactory, if eorreotly de-
- signed and build. In such case however, an engine fail-

ure during vertical flight might lead to a certain de-

scend of the aircraft when no other emergency devices

like auto-rotation of the propellers or the like would

take an immediate action. Many fluid motors of the
~inventor include such automatic autorotation of the
propellers in vertical flight like landing or taking off. It
may be mentioned also, that in many countries the use

- of a single power plant is allowed by law to. drive and

operate a hehcopter Thus, even a single power plant
may be operated in the craft of the invention, when a

certified aircraft engine or like is used. The pump means

30 May. then be a four-flow, six-flow, elght-ﬂow device,

- according to the actual situation. Instead of setting two

" ‘wing-portion pairs onto the body of the craft it may also o

~ be possible to set one wmg portion pair or three, four or

35

- 1NOIC WIHE'POI'tlon pairs and propeller-pairs. The multi- .~
ple arrangement is especially suitable when the alroraft;_. o

- shall serve as a weight carrying transporter.

~ devices and radial chamber devices have for the medial

- and high pressure ranges almost dlsappeared from the
- markets during the fifties and sixties. | -

This historical development 1S however not entu’ely:i

o directional for application in aircraft. Because the axial
- piston devices have connections between the pistons
" and the shoes or the drive ﬂanges for the conrods to the“-

~ pistons and of them to the pistons. Thus, when in such

- axial piston device a dust partical of too big size and of -

‘too strong material would enter the clearance between

45

50

the piston and the cylinder, the drive mechanism of the

- piston or for the piston would break. Axial piston mo-

- tors are further single rotor motors. If in such motor
- such fatal break would happen, such motor-break
. would be fatal in a multi-propeller air craft at least at
 vertical flight, like vertical take off or landing. This
shows, that the reliability on ground and the almost
';"force—govemlng of the hydraulic market by achsial

. piston devices can not give any absoulte guarantee for
- safety in an aircraft of ability for vertical flight. It is

- rather highly riscful to use such axial piston pumps and

- motors in vertically taking off and landmg aircraft,
o beeause of the fatalness of stlokmg of a plston ima cyhn- |
o der |

In the radial plston pumps and motors ‘which I apply

55

60

in vertical take off and landing aircraft, there are no -

- connections between pistons, shoes and drive means,
- hke plston stroke aotuators or guides. The U.S. Pat

The mentioning of an intercontinental aircraft of the -

invention shows, that there are presently not many
limits as to the increase of the size of the aircraft. For
“the individual or for the family however a sunple and

inexpensive craft is the first desire. The sizes of the

aircraft of the invention can even be reduoed to smaller
~ scales and be minimized in size. That however requires

an increase of power of the power plants. The smaller
the size as higher is the fuel consumption for a gwen'_

oarrylng capamty As larger the size of the aircraftis for
~ a given carrying capacity as lower will mostly be the
fuel oonsumptlon That shows, that the economy of

operation may increase with the outer dimension of the
craft. The blgger sizes are otherwise tending however
to more float in the air and beeing of slow motion and

delicate to turbulence in the surrounding air, while the

smaller dimensioned craft are less delicate at turbulent

air, faster maneuverable and speedier, but as the techno-
logical consequence also more expensive in operation
- and more fuel oonsummg In small dimensioned craft, -~

- the fourcycle engine may not be strong anough and
~small shaft-gasturbines may be reqmred “They are
~adapted to drive the multi-separated flow pumps of the
inventor. Such gas-turbines are extremely powerful ata |
- very little weight. For example 300 or more horse-

power at a welght of around 65 Kllograms Details

- thereof are again visible in “Handbook of my Flight-
- Technology”. However, such gas turbines have a cer-
65

tain fuel eonsumptlon Apphcent therefore attempted to

~ utilize four cycle engmes It is not required to use com- '
mon aircraft engines. The common aircraft engines __
have unul now not- proven to be spemﬁcally sultable for .
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'the alrcraft of the invention. They are too heavy, be- :
- cause they are designed to revolve with such revolu-

tions which are suitable to flange the propeller onto the

- crankshaft of the engine. They also fail to have flanges,

whereonto the pump sets could be fastened. In addition

many of them fail to have the cooling fans for aircooling

- of the engine at vertical flight when there is no cooling

‘airflow over the engine. Consequentely straneous af- '

fords have been necessary over three decades to de-
velop suitable hydroﬂmd conveying engines. They are

10

now available in aircooled and also in watercooled
versions, they are of little weight relatlvely, and they B

- are also reliable in operation. _
 The weight-lift balance of the craft of FIG. 2 is pres-

| ently, when 2,4 meter diameter propellers of Hoffmann
o composﬂ:e light welght types are apphed as follows |

15
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shutt off and the alrcraft can then fly solely on the more -

- fuel-saving EHP power plant of FIG. 8.

In this explained sample, the aircraft is an extremely

safe craft. Because the constant pitch propellers are
reliable and do not break. No variable pltch arm fittings

are there and they cannot break. At engine failure at

- only limited hight above the ground, the common heli-

copter may not have enough time to change to autoro-

tation and may then crash. But the craft of the above

example will not crash at an engine failure, because the

remaining two engine hydraulic power plants will be

enough to continue to carry the craft at hovering, flight

~ or even slight ascent to overcome an obstacle in the
 flight path. This is a feature, seldom obtained by a heli-

copter or any other VTOL craft. These features are

~ obtained by the structure of the pipes of the inventionin

~ Fluid motors 8 kg each (4 pieces) =
- Propellers = 6 Kg each (4 pieces) =
o .'Fluldplpe structure without bearings =
-+ - Fluid pipe structure beanngs =
Wing skins (four sets) = |
. Light weight body = |
one EHP power plant mcludmg pumps
two 150 HP gasturbine EHP sets mcl pumps
Pwotmg control arrangement = |
- Flexible fluid hoses etc. = =~

‘Total; excluded personal and fuel and tanks:
Installed power = 410 HP max. |
‘Available to the propellers = 308 HP,
Lift = ft =

- _WEights: .

 Lifting capability:

10

R ()

32
24
18

.
58
99

10 Kg.
10 Kg.

415 Kg.

1040 KG,,

~ which gives enough reservatitm for the 'pilot and. fuc51'

123><fn-—-47><fp=18-—L1ftmax

when one of the main engmes fails at start or landing

- proceedures with vertical wings and- propellers, the
- power reduces maximally to 260 HP, giving into the

o propellers-- 195 HP, whereby fp reduces to 34. Thereby

the maximum of lifting capacity reduces to

- 1040 34/47=752 Kg. To prevent the remote possibil-

ity of engine failure at vertical flight with difficulty of

| _combmanon with the holdlng of the motors, wings and |
~ driving of the prOpellers by the fluid through them.

- Because the savings obtained in weight by the invention

35

are enough to employ the third power plant, the gastur-

‘bine-pump EHP set of 51 Kg of weight and 150 HP

 max, which are the spare engine for the safety at verti-

‘continuing to fly and to prevent accidents, that craft 40

should not be loaded higher than to a total weight of -
750 Kilogramms. Thereby the craft obtains the ablhty
to continue its move or hovering in the air, even, when

~ cal take off and landing. Obviously no former art con- - :

‘cept has made a craft with enough reductlon_ of weight
to make the carrying of a safety providing plus-power
engine possible in a VTOL aircraft which carries at

 vertical lift or descent the wings in addition to the pro-

“one of the main engines fails during the critical period of
vertical start or landlng The gasturbme EHP’s ﬁvefold 45

h the price.

The welght—-—hft capacrdzy balance of the example for -

the 2,4 meter propeller craft shows, how relatwely low .

the weight of the structure of the invention is. The fluid

 motors are sPemﬁcally designed to fit directly to the
- structure of the pipes of the invention. They can be

50

- fastended each by 14 M-8 inside hexagon bolts, also

~ called cap screws. The propellers in this ample are .
non-variable pitch propellers. These have the feature,

~ that they are extremely reliable. They are made practi- 55

- ble in the invention by using variable DAV pumps of
- my products, patents or applications. At vertical lift the
propellers require high torque to become revolved. The
pumps then run with smaller piston strokes for delivery

- of a lower quantity of highest pressure fluid. At later
horizontal flight the propeller pitches which are non-
variable are however then working at small angles of
~ attack because of the higher speed flight through the

60

air. Thereby -they are requiring less torque and can

therefore revolve w1th higher rotary velocﬂ:y to stlll
- beat in the air. |

At the forward ﬂlghts speed of medlal forward veloc—
1ty of the craft the two gasturbme EHP sets can be

65

sometimes also be a water-cooling, a |

621,622, a turbo-charger 624 and double-flow or multi-
~flow hydraulic pumps 626 and 627 with delivery ports
631 to 634 for the delivery of four separated flows of

- fluid of equal rate of flow. One of the features of the
sample of FIG. 8 is, that the power may be taken of

peller rotors. In each discussed EHP set the pumps are -
mcorporated to the engine set and made to fit to the
pipe structure of the invention. The fluid motors are

‘made to fit also to the pipe structure of the invention -
and they are made to hold and drive the propeller as
‘well as including the bearlngs for the holding of the
- propeller shaft, which in this case is the motor shaft.
The thrust taking bearings are also in the fluid motors. -
All holdings, bearings and like of the former art have o
- thereby been spared. Weight of the craft is reduced.

The sample of a hydraulic-engine power plant of |

' FIG. 8 may be utilized as one of several possibilities to

serve as drive set 1,11,2,12, 3 13 of FIGS. 2 and 3 or4 or

as drive sets in other figures of this apphcation It con- -
._smts of a combustion engine portion 623, a cooling

means 625 which is.commonly an air-cooling but may
fastening means

from the crankshaft in the middle between a plurality of

‘cylinders. Sofar that is generally known and exercised

- and has the feature, that the crankshaft can be of little -
- welght A Sp&ClﬁC feature of the Invention however IS
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* head into a single drive-wheel. The drive wheel may be

o o chalns) The thrust forces or traction forces exercised
. onto the drive wheel by the chain or gear can at this 5

driven from the crakshaft-middle by gears or a chain (or

'  arrangement be counter-acted by the forces of fluid in:

~ In a practically applied sample of sueh powerplants,_
- build by the inventor, the engine portion including the
- tubocharger weighs about 75 Kg including electric 15
. starter motor and can make about 100 to 120 HP de-
o pendmg on charge-pressure and fuel. A two-cycle en-
- gine according to an U.S. patent application of the in-

| By this arrangement the resultant of load on the drive-
 wheel between the pumps can be reduced relatively to

- other arrangements or the wheel can even float between - 10.
- those opposing forces, whereby friction in the bearings -

the cylinders of the pumps onto the rotors of the pumps.

of the drive wheel can be reduced. -

S ventor it can make 150 to 180 HP at reduced welght of

o only about 70 Kg. The pump sets used inthis power 20

. obtained from the inventor and weigh according to -

. plant set are standard products of the inventor, can be

Trespective type about 5,6 to 9,0 Kg. Each pump takes

~ about one half of the power of the engine and delievers
_ about a fourth of the power of the engine to each of the 25

o _' “separated four flows. The power is however reduced by
- the-efficiency losses in the pumps These are however-_- o
- small. - |

‘ple of the drive sets which are now avarble through the
“research instituted of the inventor. For long-time or
- long-distance travel, watercooled engme sets with or

‘The power plant for the dehvery of separated ﬂows_.

fof hydraulic fluid of FIG. 8 is, however, only one sam- 30
- 1s thereby more expensive.

A further feature of the invention is, that praetlcally o
B _unbreakable propellers can be utilized at certain em-
bodiments. For example propellers which: have a con- -

| - without turbochargers are occasionally applled for the

- ~long distance flight, while gasturbines or engine sets as 35
- that of FIG. 8 are added and Operated only at the short_
_times of vertical flight.

o 'a body 420 with a heavy weight oorupartment 424 and
- a freight or passenger cabin 425. The heavy weight 40
‘compartment preferably contains the power plants,

~ toform the weight centre in the middle, but low in the
~ body 420 of the aircraft. The body 420 is also provided
- with two or more wing bearings 448 and 449 wherein 45

-~ can be prvoted with said wings at an angular mtervall'
 447. The main bar or main bone of the ‘wings may con-
~ tain fluid lines 442,443,444,441, 451,452,453,454 to fluid u
- motors 435,436 for driving the said motors and thereby 50
“the propellers 439,440 which are associated to said fluid

In FIG. 10 a double wmged arrcraft is shown havmg

engines, pumps, 421 and 422 and other heavy material

- the main bonestructures 430,429 of the wings 433, 433

- motors. Said fluid lines communicate respective cham-

ber groups of respeottve pump means w1th respectwe- -'

o _ﬂutd motors,

- over.the wings 433,434. The proﬁle of said wings then
o prowdes a wing-lift L which is named LF for the front
- wing and LH for the rear wing. The direction of said

~ wing lifts LF and LH is however not upwards,- but
~upwards to the rear as shown in the component arrow 60
- diagram of the figure when the wings have the angular

"The propellers 439 440 force air wrth htgh veloolty' 55

' pivot-position as shown in the figure. At same time the
L propellers 435,440 provide a traction S in the direction
- of the axis of propeller and fluid motor. Front traction
~ iscited by SF and rear traction of propeller is cited by 65

~ SH. The component of forces diagram hows, that these
forces SF plus LF summarize to the upward directed ';
| front foroe TF and at the rear of the craft the forces SH

30 0 e

aud LH summarrze to the upward foroe TH Bothl_gfj_f
'forces TF and TH are upwards dlrected parallel 1o ;;; RN

the aircraft of the figure.

~ For forward flight both wings 433 and 434 are down--j o
. wardly forwardly inclined within the range of angle
intervall 447 depending on the desued ﬂtght path of the- g
~ craft relative to the horizon. -
It might be of interest, that the settmg of the best S
“angle of the wings relatively to the body and ground
- will increase the overal lifting capacity in vertical direc-
~ tion. In the craft of FIG. 2 for example, when it has 2, 4
meter diameter propellers and 2,4 meter wing portions
~of 2 squaremeter projection area, the best angle between R
SF and TF or SH and TH is about 12,5 degrees which
~isaninclination relatively to the body and the ground of
_about 77,5 degrees. The overall vertical lift is then 2,4
percent hlgher than the verical lift of the propellers
'.thhout wmgs would be at vertloal axes of‘ the. propel-_ .

y5 stant pitch, but which are made of a single piece of
- material. For example of wood, compound, plastic,
- metal. Integral arms are then extending oppositely from

- the medial portion or flange portion. The fluid motors
_include the bearings to bear the rotor, whereby the
rotor of the motor acts as propellershaft and every
propeller bearings of the former art are spared and not
o fnecessary A good angle of attack for such fixed pitch

* one piece propellers is between 8 and 20 degrees at § of -
- arms. It should be understood however, that such pro-
5 pellers are not suitable for the known mechanically
“driven VTOL craft with pivotable wings. Because to

make the application of fixed pitch propellers, which do |

peller revolutions and to apply a htgher rotary velocity

~ with lesser torque to the propellers in the forward
flight. Because in the forward flight the “Cw” value of
the propeller goes down, because of the then smaller -
- relative angle of attack to the air, But at hovermg for -
. example the relative angle of attack in the air and to the
air is higher, which gives a higher “Cw” value and

~ therefore requires a higher torque. This problem is man-

- craft The werght W-is downward dlreoted from centre- SO
455. Forces TF plus TH and contary directed force W~
keep the aircraft in straight position. Increasing the sum -
TF plus TH over W brmgs vertical upwards move of
- the aircraft. Equalizing gives hovermg and decreasing -
 of the sum TF+TH below w gwes vertlcal smktng of

S The hft—welght balanoe beoomes less favorable when;"-" _
. no gasturbines are applied and only the fouroycle power
- plants of FIG. 8 are used. The better llft—welght balance-. I

~ not break and which are of little weight only and which =~
are inexpensive and reduce the weight and cost of the
craft of the invention, it is necessary to apply a hlgh o
torque to the propeliers at vertical lift with slower pro-.

aged at a given power of the power plant(s) accor ding

the pumps becomes made variable. The pumps 1,2,3, or -
626,627 are then variable pumps. They then supply high

pressure fluid at a lower rate of flow at vertical propel-
ler axes, but higher rate of flow with medial pressure at
~ the forward flight of the aircraft. The pipes of the struc-
ture must be of small diameters and their axes must be
| dlstanced from eaeh other by multtples of thetr dlame- o

~to the invention thereby, that the delivery quantity of

4506020 S e
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~ ters in order to obtain the rigid structure, capable of

carrying a load in two nerrnal to each other planes.

The embodiments shown in the figures are examples

. only. When the rules of the invention are obeyed, many

modifications, departing from the figures are possible

~ without leaving the scope of the invention. Several

embodiments of the application may be applied not only

~in vertical take off capable aircraft bus also in horizon-

tally flying, starting and landing craft. For example, the
- retractable propellers and fluid motors of the invention

5

'cal take off craft for tntercontlnental or leng-dtstance—- L

travel. o o
As follows from the equatlens of thlS apphcatlon, |

there are only three possibilities to increase the lifting |
_capability and thereby to increase the ability to lift a

large weight of fuel fuer long dlstance or 1ntercont1nen- E

- tal travel; namely:

10 =

as well as the ﬂuid-pipe-’-structures of the invention,

~ which carry the wings, whereby the wings carry the

craft.

the utilization of the drive and control-system of the
- invention. For an understanding of all technological
 details and calculations the study of the “Handbook of
my Flight-Technology” is highly recommended, be-
- cause to designing and building of aircraft more knowl-
edge 1s required than just the teaching of a patent appli-

The epphcatlen shall further serve to give a first -

| irnpressron about the many possibilities which arise by 15

20

- cation. The mentioned handbook is a compact short-cut

on 600 pages (about) of the 50 million words and tes-

trecords, which have over 30 years of intensive work

~ led to the less weight, compact and powerfull devices
- like power plants and hydraulic devices, bone struc- -

tures and other details of the invention.

Of the many possibilities this short patent appheatlen '

25

- can bring only a few examples and embodiments. The

sizes which are shown in the _speeiﬁcatien bring also

30

only a few of many different sizes and powers. The

- mentioning of sizes and powers in the application shall

therefore not give the impression that the invention is
materialized in practteal building and testing only for

the specific sizes given. The “Handbook of my Flight-

- Technology” contains on its end the numbers and titles
- of about 400 patents of the inventor and also the num-

- bers and titles of about an equal number of scientific

- reports and test-reports, development reports and like.

- The factors “f1?, “fp”, and “fn,” which wre used in
. the lift to weight balanced of the example, are taken

from the mentioned book “Mini Introduction to a new

35

~ technology” and they are the lift factor “fI”” defined by
‘the number of the propellers, the prepellerfaeter “fp*

-. - defined by the diameter of the propeller’s and the power
factor “fn” defined by the HP which are supphed 1nto_

‘the respective prepeller(s)

45

I am now nearing the dlscussren of the lon g-dlstance |

or intercontinental vetically taking off craft of FIG. 13.
- For the short-range flights of several hundred kilo-
meters or a very few thousand kilometers, the craft of
- the systems of FIGS. 2 and 3 are very suitable and

almost ideal, because the travel time and costs to the
- airport can be spared. The times at red signals on roads
55

- can be spared and the destination can be reached faster

- and for less money than with nowadays conventional

50

transportation means. For intercontinental flight, how-

-ever, the propeller diameters of the craft of FIGS. 2 and

'3 are too small to be able to carry the needed large
amount of fuel vertically up. An intercontinental craft

may have an amount of fuel which may be as heavy or
- even heavier than the other total weight of the intercon-

~ tinental aircraft. The weight of fuel again depends also

on the speed of the craft. The intercontinental craft
should however not travel with a too small speed, be-

cause the travel times would become troublesome long

at such long intercontinantal distances. The weight of

the fuel requlred 1S therefore a major dlfﬁculty for vertt- |

60
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- The two possibilities which existed and can be found |
by equatlon (10) are, either to increase the value
“F” by increasing the diameter of the propeller and
to increase the power “N”. Both possibilities are,
- however limted. Greater “N” requries greater
- weight and fuel consumption. Propeller diameters -

can not be build unlimited in size. To these two

 possibilities I added the third p0531b111y, namely to
- utilize a plurality of propellers driven by fluid
streams of prepertronate rate of flow. Thus, I intro-.
~duced also in the equations, the greater number -
- “M” of the propellers.

To utilize the first two possibilities leads not to an easy .
success for an intercontinental-or lon g-drstanee vertical
“take off plane. The increased of pewer again Increases

weight. The added weight again requires more power

‘and more fuel. To utilize vertical take off jets, as some

military aircraft do, would mean to use up fuel for hun-

‘dreds of miles of flight at the few minutes of vertical
| -fhght for take off and landing. A possibility however

remains the utilization of the multiple prOpellers “M” of

the respective equations of this application in combina-

tion with larger propeller-circle areas “F”. S
'Accordingly, in the sample of a long-distance or -

| 'heavy load craft of FIG. 13 of the invention, a plurahty ) |
- of large size propellers are utilized to carry the craft
‘vertically up or to set it vertically down, but in horizon-

tal flight to retract the larger propellers into the aircraft

to reduce the resistance in flight and thereby safe fuel.
~ The piloting of such craft with retractable propellers

needs training and experience. The long-distance or

heavyload carriers of FIG. 13 are also not now fully
‘build, because their costs exceed the financial resources

of the inventor. They are however calculated in detail -

-and designs can be delivered in case of need and pay-
ment. FIG. 13 brings at present time the highest pess1b1e;- -.
lifting capacity for heavy weight, long-distance or inter-

continental vertical take off and landing craft between
the several concepts of this application.

In FIG. 13 the aircraft body 700 has wings 701 702 E

~with ailerons 709 and substantially long-elgar-shaped' L

streamlined hollow bodies 707,708 on the tlps of the-

wings 701 and 702. The body 700 has two openings 805
which are the ports of two respective or of one com-

bined hollow space(s) 805 which are preferredly lo-

- cated in the upper portion of the bedy 700 of the craft.

The upper part of FIG. 13 shows in principle a fold-

able propeller with blades 811,812 fastened on holder |
815 of the shaft of fluid motor 805. The unit consisting

of the fluid motor with the prepeller will be cited by .

 referential 805. The openings 805 in the body 700 of the |
craft are openings to spaces 711 for the reception of -

each one propeller-motor set 805. The hollow bodies
707,708 on the wingtips also contain spaces 712 and 713

- for the reception of each one motor-propeller-unit 805.
The said spaces 711 and 712 and 713 are therefore pro-
‘vided to be able to contain folded motor-propeller units
805 of a propeller radius of about the Length of a wing
- fo the craft or of about the length of about a haif of the
~ length of the body 700. Thereby an extremity of large

pmpeller circle areas “F” 18 obtained comblned ‘with' o



. the plurahty of “M”pmpellers namely 4 liftmg pmpel- -
~ lers which brings 1.58 times higher gross lift than a
~ single propeller of equal size would do. At vertical take
~ of the propellersets will be located with fluid motors
805 at the four places shown in FIG. 13, namely on the 5

- front tip and rear tip of body 700 and on the tips of the
 wings. The axes-of the propellers will then be directed

“vertically. When the craft will have obtained enough

N forward speed to be able to fly on the wings, the propel-

" lers 805 may be pairwise become retracted into the 10
- respective spaces 711,712,713. The aircraft will thereaf-

“ter continue to fly as a usual aircraft of my U.S. Pat. No.

- 3,823,898. The craft will then be carried on the sustan- -
- tially honzontally directed wmgs 701 and 702 and be
. driven by the at least one pair of propellers 705,706 15

- which are arranged symmetrically of the body 700 and

o .'connected to the fluid motor 482—493 The drive mech-

- which are driven by fluid motors which are driven by a

o -'.reSpectwe number of separated flows of hydraulic fluid
. of equal rate of flow. The elevators 704 may be pro-

- vided on the craft and so may be a siderudder, not 20

-  shown in the figure. The propeller pair(s) 705,706 may

".':-.'_"on the end-wmgs 703 of the elevator-portlon of the-.

o 711,712,713 of the craft, is shown in the upper part of
~ FIG. 13, The arms 602 carry the motor 805. Fluid lines
- 801 and 802 are extended through the arms 602 and 35

- bearing sets 803-804 provide the possibility to swing the

~ fluid motor 805. The arms 602 have ends which form
~ bearing housing portions 803 wherein the bearing body -

- be applied on the wings 701,702, on respective arms Or

craft.

The craft of FIG 13 can thus obtaln an extremlty of 25_

- high lifting and carrying force for vertical take off and -

. landing as well as obtaining a high speed and economic

- horizontal flight. When the weight carrymg capacity is

- used to a considerable extend for carrying fuel, the craft

- will be able for long-distance ﬂlghts or even for mter- 30
s contmental flights. | -

‘How to subtract the prOpeller-sets 805 into the Spaces

| -therefrom through swmgbodzes 804 into and out of the

‘portions 804 of the motor 805 are pivotable or swing-
ably borne. The fluid to and from the motor 805 is led 40
through the fluid lines 801 and 802 respectwe.ly The

respective motor 805 with the pmpeller thereon from

N ~ vertical into horizontal position and vice versa and into
- any desired angular p031t10n therebetween. The shaft of 45

- the fluid motor 805 carries a flange 815 with swingbear-

- more) propeller arms 811 and 812 awre swingably
 borne. A remote controlled. achsially moveable member
806 which ; may be driven by a control flow of fluid may 50
- be moved in the shaft or rotor hub of the fluid motor
805 and thereby move another swing bearing 808 for-

ing holding portions 813 and 814 whereon two (or

- ward or backward from or to the motor 805. Swing
‘arms may extend from swing bearing 808 to further

. swing bearing connections 809 and 810 on the propeller 55

N their revolving. When the control member 806 how- 60

o  of fluid motor 805, then the propeller arms are swung

- arms 811 and 812. Thus, when the control-member 806
- isextended (moved outward) from the shaft of the fluid
- motor 805, the the propeller arms 811 and 812 are

-swung into a radial position to act as propellers during
- ever is retracted into the innermost position in the shaft

forward into a each other substantially parallel position

o ~ as shown in the upper part of FIG. 13. In this “swung

in” position the propeller-arms then are substantially 65

- within the same radial dlmensmn relatwely to the motor -
 axis as the holding arms and the motor are and the

R whole unit can now be re-tracted into a respective space

wﬂl become: known from the d1scu551on of FIG 16.-

A very convenient retractable propeller is shown 1an
FIG. 16. This motor-propeller unit can also be used in

| 711 712 713 of the alrc:raft More detalls of an example"i_;_;. .
of a retractable propeller are shown in FIG. 16. In FIG.
13 are only those means are described, which are not -
~ described in detail in FIG. 16. The description of details

“1s kept to a minimum in FIG. 13, because more detalls;;;_',fﬁ': -

the craft of FIGS. 2 or 3. Accordlngly a space 488 is o

_located in a body 489 in the wing or in another portion -
~of the aircraft. It is especml]y effective when the space - -

488 is provided in a wing or wmgtall of the craft. Body

- 489 1s configurated to receive in the space 488 thereina
. fluid motor 482-493 and to let the motor 482-493 move
backward and forward in space 488. A dnve—mech-,- o

anism 485 may be associated to the space 488 and be

- anism may bea hydraulm piston in a hydraulic cylmder; o i
“and receive fluid through control fluid lines 483,484 to..
move the drive piston of it forward or backward in

space 488 and thereby motor 482-493 forward or back-

~ ward in space 488. Motor 482-493 drives and carriesa =
. foldable pmpeller with at least two foldable propeller-_ o
- arms as those in the upper part of FIG. 13. In FIG. 16
the fluid motor and propeller are demonstrated in the =
two extreme positions. At inward location” the fluid
‘motor is shown by motor 482, at outward location the
- fluid motor is shown by fluidmotor 493. At the outward'
- or forward location of motor 493 the propeller arms 496

and 497 are radially extended for operation as prOpellers* -

as seen in FIG. 16. The radial extension of the propeller
- arms may be done as in FIG. 13, top part, or the propel-
ler arms may even extend themselves—swing themsel-
- ves—into the radial pomtwn by centrifugal force durmg o
high speed revolution. In the inner or backward posi-

tion the fluid motor 482 is retracted into the deepest

- possible location inside of space 488. The arrangement
~of FIG. 16 is now my U.S. Pat. No. 4,136,845. The
“arrangement is not claimed by claims in this specifica-
tion but shown for a better overmght of the pmctlcal' A
| _p0551b111tles of aircraft building. | |

The propeller arms 486, 487 are now. forwardlyf S

folded, substantially parallel to each other, in order that
they find anough place in the chamber 488 to be sub-
‘tracted thereinto and to be kept therein. The folding of
the propeller blades into the forward position for retrac-
~ tion into chamber 488 may be done by remote control as |
- in the upper part of FIG. 13, but it may also be done
automatically. In the latter case, the rotary velocity of

the shaft of the propeller motor may define the direc-

~ tion of the propeller arms. For example a high rpm of
the rotor of the fluid motor may swing the propeler
‘arms into the radlal-propeller-actlon position by cen-
 trifigal force, while a low rpm or non-revolving may

swing the propeller-arms under a spring or like-action

“into the forwardly swung position. The automatic pOSI-_}_ R
* tion control of the pr0pelle:r arms by the rotary speed of -
the fluid motor(s) is especially convenient, because it

can be easily handled by the pilot. A medial revolution
speed of the fluid motor(s) may define a position be-

~tween the extremes of position and thereby enable an-
- intermediate range of propeller action. If smoothly
‘arranged and controlled the retraction of the propeller
and fluid motor as well as their extension may be suit-
“ably handled and even be steplessly variable during the

conversion process. When the propollers are of rela-

tively small diameter, as those in the craft of FIG. 2or
espemally of F 1G. 3, the extenszon-and retractwn-actlon o



| .of the fluid motors and propellers of FIG 13-top and_

FIG. 16 can be handled smoothly and without excessive

- dlsturbanoe of smoothness of flight or of flight-stability.

In FIGS. 16 the fluid lines 465,466, 463 and 464 are the
- fluid lines to the fluid motor 482,493. Flexible fluid line
portions may extend from them to the ports of fluid

4 504 029
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same installation of power to dnve it with W1de ex-
- tended propeller-blades and it can transform into a disc-
type wing with little resistance in air at high speed

- forward flight. The apphoatron of pr0peller-blades ina

rotary disc with sharp outer edges is generally known

- from the literature and described in the hterature The

motor 482,493 in order to facilitate the forward and

~ backward move of the motor with the propeller arms in

hydrauic drive of the propeller blades i in unlson rs how-- :

- ever not known from the former art.

the space or chamber 488. The fluid pipes 463 to 466 are

forming the bone-structure or the fluid line structure of

10

the respective wing portion. The outer oover(s)_481 of
- the wing which forms the airfoil-shape may be fastened

-~ on the fluid-pipe-structure 463 to 466. The motor-

propeller-containment-chamber 489 may also be fas-

o tened to the fluid- plpe-struoture 463 to 466 of the re-

spective wing-portion.

FIG. 12 demonstrates in a sohematlo ﬁgure another-
. possibility of a retractable propeller. The disc- or dis-

-~ Another specifity of the fOtﬂfY'PI‘Opeller-carrymg._- o

wing of FIG. 12 is also not known from the former art -

and is an object and a discovery of this present inven-
-tion. That is the feature to provide the guide-chambers
- 641 and 642 not with only about the length of the radius -

- of the disc through a half of the disc, but to extend the

15

cus-shaped body 640 is a rotary disc and contains pro-

o peller-arm receivable chambers 641 and 642. The pro-

20

- peller chambers 641 and 642 contain and guide at least

partially the propeller-arms 643 and 644. The propeller -
“blades 643 and 644 can be moved radially inwardly and

outwardly in chambers and guide means 641 and 642.
The body 640 is a disc, which is towards the outer
portions thereof thinned, whereby it obtains a substan-

- tially symmetric streamlined configuration of a thicker

portion and sharp and thin outer portions. The body 640

 thereby constitutes a rotary or stationary circular wing.

It may act as a wing, when it gets a certain angle of

attack relatively to the air wherethrough it moves at
- -substantlally horizontal flight. It may however also

serve as a propeller holder for vertical take off and

‘guide chambers 641 and 642 almost through the entire
diameter of the disc-body 640. That is obtained by plac-
_mg the guide chambers 641 and 642 not along an equal
axis through the centre of the disc-body 640 but to
replace them parallel to each other away from the cen-
tre of the disc 640. Thereby each of the guide chambers =~

641 and 642 obtains a length almost equal to the length

of the diameter of the disc. Suoh long guide chambers

641 and 642 of the invention can contain and facilitate -

~ the movement of propeller-blades of almost the length

of the diameter of the disc. That makes the variable -

diameter propeller of big dlameter and big area “F” of

~ the propeller of FIG. 12 of the invention possible.

30

‘The figure further demonstrates, that the propeller of
the former art might have extended until maximally -
about 0.8 = with R =radius of the disc = out of the disc

| _640 But due to the invention each propeller arm of the

landing. The system of FIG. 12 is one of those which

are very easily controlable. The pilot may control a

~hydraulic valve-lever or a remote control thereof for

35 S
- former of art and a propeller circle area “F” of the o

actuating a palr of hydraulic pistons in hydrauho eylm— -

- ders or a pair of rotary fluid motors 647,648 in one or

- the other rotary direction. Instead of hydraulic fluid

motors, the motors of the motor pair 647,648 may also

40
‘be air-motors, air-pistons and cylinders or electric or
 other linear or. rotary motors. Preferred is however, -

that they be rotary motors with capability to revolve in

.'both direction and with means to control the rotary

motion in both directions by remote control from the

~ cockpit and with the further condition, that the said
- motor revolve or act in unison, when one of the motors

“acts. Consequentely, the multiple separated parallel
fluid flows of equal rate of flow as used in this invention,
are very suitable to drive and control the actions of

~motors 647 and 648. A connection means, preferably -
~ spindles with threads, 645 and 646 are provided for the

~ connection of each one of the motors 647,648 with one
of the rotor blades 643,644. Transmission may be pro-
vided between motors and oonnecters 645-646 if  so
desired. . :

Thus, an action in unison of motors 647 648 will move

the propeller blades 643 and 644 with relatively to each

other equal speed and with relatively to each other
‘equal radial extension inward or outward in ‘body 640.

- When that is done during revolving of the rotatable
- body 640, the propeller blade-extension acts as a propel-

- ler. The variability of the radial extension of the propell-

er-blades provides a propeller of variable propeller
- diameter and thereby of variable propeller-circle area

“F” in line with the equations of this application. The
- rotary propeller disc with variable diameter of the pro-

43

- in practical application. They had too big diameters
themselves and provided too small diameters of propell- ~

50
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‘invention may be extended with two times of 0,8 R=1,6

R or 1,6 times of the radius of the d1sobody 640 out of

~ the disc body 640. That gives by. comparlson a propeller

circle area F=((2 (1,8 R ))2 pi/4=(3,6 R)2 pi/4 of the

'llnventlon of: F=((2(2,6R) ))? pi/4=(5,2 R)? pi/4.

Thereby it is shown, that the variable propeller dlam- -

“eter rotary propeller-carrying disc of FIG. 12 of the
invention has a far greater lift and carrying capacity at
- vertical flight, vertical take off and landmg as. well as at |
hovering and at move. o | A
" The arrangement of the propeller-gmde ohambers- |

and propeller blades in accordance with the rules of

FI1G. 12 1s thereby an. 1mportant improvement of pro-

- peller-carrying dlso-shaped wmgs The former art dis-

cus shaped propeller carrying wings could not succeed

er-circles for vertical flight, landlng, taking off molmed__ - |

move and for hovering.

" The very considerable increase in propeller-mro]e
area and also in lifting capacity will become aware by
the calculation of the relation (5.2)2/(3.6)2 which gives
2.086. Therefrom follows, that the propeller-circle area

- of the invention of FIG. 12 is about 2.1 times bigger

60
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~ than that of respective devices of the former art. An

increase of 2.1 times propeller circle area gives accord-
ing to the equations and according to “Handbook of my
thht-TechnoIogy” a 1.28 times hlgher lifting capacity
at the same power installation. At same time the relation

of propeller-stream diameter to resistance diameter is

better than in related devices of the former art..

Preferred is the operation of the driving motors 647 o

and 648 by fluid motors, which are set into fluid streams

. of equal rate of flow, like at the propeller-drives of the
- application. Thereby not only a simple remote conirol

peller ClI’ClE‘: of FIG. 12 therefore 1S able to lift more at. |

from the oookplt can be obtamed but also a rehablhty of



equal and to each other parallel outwards or mwards_-.
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" movement of the pmpeller-blades can be enforced and
guaranteed o |

. ~ bya TESPECtWe fluid motor. When plurahtles of propell-

. An alrcraft may be apphed wrth one single prepeller-_ |
 carrying rotary disc wing of FIG. 12 or with a plurality

~of them. The discs themselfes may be driven to revolve -

. er-carrying rotary wmgs are applied in an aircraft, they - '

o - motors, which are driven by separated flows of equal -
~~  rate of flow, so, as other prOpellers of the present patent
L _apphcatren are driven. S

~ should be placed at pairs symmetrically of the body of

the aucraft and the discs should be revolved by fluid

FIGS. 14 and 15 show another exam;ﬂe of the fasten-‘

__ 'mg of a fluid motor-and of a wing portion on the pivot-

‘able or even on a non-pivotable ﬂuld—plpe-structure of -

No.

10

15

' ~ the invention. When the structure is fixed, which means,
- non-pivotable, it carries the fluid motor(s), propeller(s)

20

o | the ﬂurd-prpe-structure of FIG. 3—without the pwet- |

o not-verticaily taking off aircraft of the fluid drive sys-

::'_ ~ tem of my U.S. Pat. No. 3,823,898 and similar aircraft.
o -The ﬂutd-prpe-structure herein often srmply ealled L
“structure” is however a novelty of this present inven-

'-tlon regardless, if that of FIG. 4 or that of FIGS. 14 and

~ 15is concerned. One specific feature of the structure of
FIGS. 14 and 15 is, that the fluid pipes are entlrely

o straight pipes without bows. They can therefore be very
- easily cleaned and they are very inexpensive in produc-

| :';-.- ~ tion. The fluid motor 461 has respectively a number of

' ~-are then set over portions of the upper and bottom

__fastemngs and/ or of ports corresponding to the number_-_- :
- of fluid pipes applied. In the sample of FIGS. 14 and 15

~ there are four fluid pipes 463 to 467 arranged on the
‘corners of a rectangle or of a square. Respective ribs

‘between the. pipes may be set. Two of the fluid lines in

S bearing arrangement can . therefore be applied also in

25

This position is used in motorgliders, when the engine is

tion the resistance can be further reduced, when the

propeller will be completely retracted into a respectlve- o

slot, for example into slot 903 on the tip of the wing 901.

- 'Consequently, aceordmg to the invention, a slot-cham- -
‘ber 903 is provided at a suitable plaee of the craft, for -

' - example in the front-tip of the wing 901.

30 -
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- these figures are delivery fluid lines and the other two |
- are return fluid lines. Half-profile ribs, namely upper
profile ribs 467-A and bottom profile ribs 467-B are

- moved from above and from bottom reSpeetwely over .

“the fluid-pipe structure. Medial connection ribs 467-D

- profile ribs 467-A and B and they are rivetted, bolted or
~welded to them, in order to keep. them together and
o 'thereby to hold the proﬁle ribs on the structure. The

~becomes a complete and fastened wing-portion, borne

tional view through FIG. 15 along the line XIV—XIV.

“The profile rib portions 467-A and B may define the

- airfoil-cross-sectional size and configuration of the wing

S portion 460. They are preferred to have outcuts which
~ fit precisely around the outer faces of the respective

fluid lines of the fluid-pipe-structure. The fluid pipes

-~ may be fastened onto the fluid motor 461 by bolts and
- carry the motor thereby. The motor 461 carries a pro-
~ peller 462 and drives the same. Thus, the complete .

holding and driving mechanism of the fluid motor, of

B _-__.the propeller and of the wmg is of 2 most snnple and not -

45

~ outer cover sheet 468 is then moved over the plurahty'-i'-
- of proﬁ]e-rrbs 467-A-B, whereby the wing portion 460

The motor, for example fluid motor 902, whleh

- carries and drives the propeller 904, is fastened by such

~a means in or on the respective place, for example on S

- the wing 901, that the fluid motor 902 together withthe ~ -

propeller 904 can be set into two extremes of positions, ~

‘namely into a forward position for operation of the

- propeller in flight and into a retracted or rear position

~when the prc:peller rests cempletely within the slot =~
space, for example in the wmg, in order to prevent any
resistance of the propeller in flight. The fastenmg may

for example be done by arms 911,912, which swingon ~
"holders 909 and 910 which are provided in the aircraft

~or on the fluid motor 902 respectively. A forward and
backward movement device which' may for example =

- consist of a piston 913 and a eyhnder 914 may be pro-

vided between the craft and the motor 902 in order to

move the fluid motor 902 with propeller 904 into the

forward operation position or into the rear rest position =~ -

in the slot 903. It may be operated by remote control

e}tpenswe structure conmstmg of strarght plpe portlens,"-:'_"" -
plane rib-profile-plates and an outer wmg cover to-

- gether with bolts and/or rivetts. .- S S
In the embodiment of FIG. 19 a retraetable prepeller.f R
904 is shown, ‘which may be a propeller with hlghly_.j-rt-'** o

’ adjustable pitch, for example a propeller of a motors

| .ghder—system with a sailing pitch p031t10n At such
‘extreme position the propeller pitch is set to be parallel o

to the direction of flight. This propeller pitch positionis

shon in part 6 of the figure in the cross-sectional view
along B—B of part A of the figure. Part B of the figure
.shows a prOpeHer-pltch of usual flight position, when

~ the propeller tracts the aircraft forward. In this position

- the propeller 906 has an angle of attack or pitch of

several degrees relative to its movement through the air

_in order to apply a trating effect to the craft. The pro-

j.-peller pitch position 905 of part C of the ﬁgure is the

~ position of smallest resistance during flight in the air.
- and the respective wing portion(s) of a substantially

-' ~ horizontally flying aircraft of my U.S. Pat.

~shut off and the craft exclusively sails without engine
~3,823,898. The structure of FIGS. 14 and 15 as well as

support. Propellers of this kind are commercially avail- '
“able and they reduce friction of the craft during ﬂlght -
‘very considerably. However, according to the inven-

- from the cockpit in any suitable manner, for example by

50
. 'by the structure and carrying the structure and the craft -
~ in horizontal flight. When the system of these figuresis
used in a vertieally take-off capable craft, the prepellers o

- are carrying the wing portions and the craft at vertical
_ hovering or flight. In the Inter—Thrus—Range of move

93

- the respective propeller(s) and wing portlon(s) may
. then carry the craft together. FIG. 14 is a cross-sec-

60

2 hydraulic control fluid flow. The motor 902 corre-

. _'Sponds to an USA patent apphcatlon of the mventor and o
is provided with control means for the variance of the
propeller-pitch by remote control from the cockpit or

by automatic control depending on the rpm of the pro-

peller 904 and of the rotary parts of motor 902.

‘The propeller 904 is revolved by the motor 902 only o

~ then when the fluid motor 902 and propeller 904 are set -

~ into the forward Or operating p051tlen For retcraction

- of the fluid motor or motor 902 into the rear position
~and thereby retraetlng the propeller 904 into the slot-

- chamber 903 the motor 902 is stOpped before and the. |
propelier 904 is arrested in a posrtlon parallel to theslot =~
chamber 903. The propeller 904 is further before it

~ becomes retracted into the slot chamber 903 for rest,

__be retraeted mto slot 903 by mevmg the dnve means
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pivoted into the pitch 905 parallel to the move or flight ' |
. of the craft. When these adjustments have been done

- the propeller 904 can together with the fluid motor 902 .



 the motor 902 may also be guided in a space as in FIG.

 vided. Each swing-bearing housing bears a bearing
- body, which is able to pivot in the bearing housmg and 30
- which carries a fluid motor 605 or 607. The power

- 1s a thrusting propeller For horizontal move the craft of

- mathematical and technological details of this craft is
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| 913 backwards and thereby swmgmg the hcldmg arms |
- 18 has wing portions 608 and 606 fastened to and borne

911 and 912 backwards. The final location and position
of rest in the slot 903 is shown in parts D and E of the

~ figure. The propeller has now the location 907. Flange

908 holds the propeller 904 in a common way. Instead 5
~of holding and moving the motor 9_02 on arms 911,912,

16 or may be held and moved in any other sultable Way
by suitable holding and moving means. B
It is preferred to provide rectractable propellers
“again in pairs symmetrically to the body of the aircraft.
- The rotary propeller-carrying disc-wing 640 of FIG.
-~ 12 may also be provided with windows 666 through the
body of the disc which then should be able to be opened
and to be closed. When the disc works as wing at flight,
the window 666 will be closed. But when the disc works
as carrier of the vertically llftlng propellers, the win-

10
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: . dows 666 will be opened. The air can then flow down-

- ward through windows 666 and thereby reduce the
resistance of the disc to the airflow in substantial verti-
- cally downward direction. FIGS. 17 and 18 show fur-
- ther examples of vertically taking off and landing air-
- craft of the invention. Again, as FIG. 3 can do, the craft
of FIGS. 17 and 18 may, under the condition that the

20

diameters of the propellers are not too big,also take off 25

* and land substantially horizontally. The body 601 of
“ these craft has a front-arm 602 and a rear-arm 603. On
- the ends of these arms are swing-bearing housings pro-

plants and the pump sets are located in the body 601 of
‘the craft. The fluid lines are not shown in the figures,
but they extend from the pump sets through the respec-

- tive arm and through the respective bearing housing 35

- and the respective bearing body to the respective fluid -
- motor and the return fluid lines extend from said motors
- in the opposite way to the respective entrance ports of -
“the pump sets. The extensions of fluid lines through

~ pivotable holdings of fluid motors is in detail described 40

in the inventors U.S. Patent apphcatlon Ser. No.

. 800,756. Preferred and tmportant is, that at vertlcal -

. flight the front propeller 604 is fastened on fluid motor -
605 above the front-arm 601, while on contrary thereto

~ the rear propeller 606 is fastened below the fluid motor 45
607 of the rear-arm 603 at vertical flight. In order to

- have the propellers at equal hight above the ground itis
- preferred to set the rear arm 603 consequently h1gher
~ than the front-arm 602. The front propeller 604 is

thereby a traction propeller while the rear propeller 606 50

- FIG. 17 operates in the Inter-Thrust-Range, which |
means, that it does not “fly”, but “move”. The propel-
lers are then tilted forward about so, as shown in the
FIG. 17. The degree of tilting may be a few degrees to
45 degrees and for high-speed racers even until 60 de-
- grees. A stiff inclination or high degree of forward tilt
“will result in a high speed which can even be higher
than the speed of craft which have wings. But the high

degree of forward pwotmg of the fluid motors and the
propellers will also result in a very high fuel consump-
- tion. At an economic flight with low fuel consumption
- ‘and low or medial speed, the propellers are tilted for-
~wardly only shightly. An extensive chapter for the

again available in the “Handbook of my Flight-Tech-
nology”. The craft of FIG. 17 is borne and drwen by
the propellers only It has no wmg-portlons | -
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On contrary to the craft of FIG. 17 the craft of FIG

by the respective fluid motors 605 and 607. The craft of

FIG. 18 can therefore pivot the fluid motors, propellers -

and wings until into the horizontal position. In horizon- -
tal flight the craft of FIG. 18 can therefore fly and be

- borne on wings 608 and 606 while the craft of F1G. 17 "
is borne exclusively by the propellers 604 and 606.

- Since the craft of FIG. 17 has no wings it can be less

expensive than the craft of FIG. 18. Since it has no
- wings it also does not exPerlence the resistance in flight

which wings produce. It is therefore also interesting for

| htgh-speed and for sports—ﬂylng Since it can not doan
- emergency landing on wings it is preferred to use fluid
‘motors and propellers with auto-rotation facilities to
‘assure automatic emergency landing probabilities.
Again, the craft of FIG. 17 may have propellers of =
bigger diameters than that of FIG. 18. The bigger dlam-__
~ eter propellers will lift more weight and do it economi-

cally, while smaller propeller diameters on the craft of |

- FIGS. 17 or 18 will result in installation of- h1gher'
- power, higher speed, less resistance in air, but also in a
-hlgher fuel consumptton and thereby in 2 more expen-'

sive operation.

more than one propeller and fluid motor. Such plural
propellers may then be set in propeller patrs nght and

R left of the medial vertical face of the craft.

‘While FIGS. 17 and 18, if they have no wmug portlons |

606,608 may fly with the fastest forward speed, such fast -
forward speed also has it’s disadvantages. The power

- required to keep the craft at level, when the angle of

. inclination is great, is very high. Thereby the craft con-

sumes a lot of fuel. Because it flies uneconomically. -

‘Details thereof can be studied in the mentioned Hand-' .
book of my Flight-Technology. |

- For individual flyers with no big money budgets, itis
therefore recommended to use the craft of FIG. 18 with -
wing portions 606,608. Because then the slower for-
ward speed on the wing portions or partially on the:

wing portions and partlally on the propellers. wﬂl save_ R
fuel and money. .

FIG. 20 shows an aircraft seen from above, Wlth two B

. propellers with vertical axes in the wings. This is my. . ":
- eldest pnorlty application of December 5, 1965 and

now seen in my patent 3,320,898. This patent explames

- 1n detail, how separated flows of equal or proportionate
~rate of flow can be produced and utilized to synchro-

nize the counter rotating propellers of a propeller pair

for equal angular rotary velocities and thereby to keep '
‘an airborne craft stable in the air or in flight. The men-

tioned patent may help to find the basic technology,

- which is utilized in the present invention. -

FIG. 21 shows the system of the preferred plpe-struc-—- |
ture which mlght be used in the present invention. This
pipe structure is with FIG. 21 a figure of my co-pendmg
appltcatlon Of importance in the present invention is;
that the wings of the craft of FIG. 4 and of many others
of the FIGS. require at least three substantially parallel,

- but shghtly relatively to each other inclined, if so de—. o
65

sired, pipes and diagonal ribs therebetween to secure a

rigid structure able to do the duties, which are expected
~ of it. In FIG. 21 the pipes are shown farther from each
- other dlstanced as that will be the actual case in the L

In FIGS. 17 and 18 only two propellers per craft are
- shown. The teaching of FIGS. 2 and 3 however also
- show, that also the craft of FIGS. 17 and 18 may get
- more than two propellers. The then arms 602 and 603
. are respectively formed to be able to carry each arm
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present invention. By the farther dlstanemg of the prpes .' |
- of the structure from each other in F1G. 21, it is more
L clearly seen, how the pipes and ribs are to be set in
S Iprmcrple The FIG. also shows, that the pipes have no
- or a maximum of one bent per pipe in order that the
- interior spaces of the pipes can be cleaned. from dirt and

o weldmg dirt from both open ends of the pipes.

leferently from the structure of FIG. 21, the plpes in

B that at least three pipes per structure can be kept within
~ the wmg(s) of FIG. 4, within the arms 602,603 of FIGS.

o 17 and 18 and respectively in the other Figures. In FIG.

20 the aircraft 1 has a power plant 13, which produces
. two flows of separated outlets with equal rate of flow -
| 15
- which carry prOpellers 2 and 3 in ducts and 10 in wmg -
- portions 11 and 12. The mentioned patent describes in
~detail, how the separated flows with equal rate of flow
~are created by means 13. The importance is, that this
~ priority patent discloses, that the equal rate of flow in

through separated fluid lines 6 and 7 to motors 4 and 5,

- separated flows is utilized to drive the motors 4,5 and

'.thereby the propellers, 2,3 which are borne by the shafts
. of the motors, with equal rotary velocity. That is the
- basic principle, Wl‘llCh is also used througheut the pres-
‘ent invention.
~ FIG. 21, which shews the structure with farther frem. |
each other, but substantially parallel fluid flows leading

~ tion of FIG. 10 along the section-arrow A-A therein. In '

~ the latter case, the pipes are stratght pipes 441,442 443,

- 444. When the pipes are straight pipes without bends, it
the present invention must be closer together, in order

- is required to weld connection pipes 544,644 onto them

10

as connectors or ports for the entrance or exit of fluid.
- The mentloned connection pipes are then also fluid =

leading pipes and they are for example shown in FIG.

- 10. They are strengthened relative to the pipe structure' N '

20

by corner sheets or inserts 958. It is important here,

accordance with the invention, that the connecter pipes
544,644 have then maximally a single bent per pipe,
because otherwise, the interior eleanmg would not be' -
- possible or not be observable. - S
- Important further is, that the dlstances of the plpes SR
normal to each other and normal to the axes of the pipes

- are bigger than the diameters of the pipes, but smaller

25

- ‘pipes 750 to 752, namely at least thre such pipes. In one

o of the upper or bottom portlens of the figure, the pipe
30

~ structure is schown as seer from the side and in other, as

- ~seen from above. Each fluid flow leading pipe
750,751,752 has on each a port 756,757, 768,754,755,761.
- In the figure the ends of the pipes have also connecters

762,760, which might have bores 769,904. Such con—'
~necters are however not in all embodiments of the pres-.

- ent application required. What however is requlred 1s,

~ that the ribs 753 are fastened to the said pipes, pre-
- ferredly dtagonally, but in any case of the embodiments
~of the invention in the direction of the appearing -
‘stresses, or in such a style, that they together with the
mentioned pipes are set in the direction of the appearing

- than the wing portion or body portion, wherein they are
-applied, or for which they provide the bone structure.

~ The distances of the pipes from each other and the
| angles of the ribs and corner sheets are important means
- of the invention and they must be done under consider-
‘ation of the values of strengthes and of the directions of

strengthes as well as under the desire to keep the weight
to' a minimum in order to maintain the object of the

‘invention, to have the strongest structure and strongest

- power at the smallest welght due to the use of the fluid

‘pump, motors and the pipe structure, which holds the
. wings or body—portoons, motors and the propellers of

~ the motors, while at same time providing the strength ﬁ_ |
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: forces. The forces are the tractions of the propeliers, the

~ tion 460. As seen in the top portion of FIG. 10, the
~ bearing bodies 427 are set into the bores of the holding

- weights of the wings and of the aircraft, the resistance
. of the wings in the air and the lift components of the
- wings or prc)pellers It 1s also required to make strong
~ fastenings of the pipes and ribs to each other, for exam-
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ple by the insertion of sheets, bars 858,859 into the cor-

Or pipes. may have bores 901 for the fastemng of the
. respective wing portions or wing profil cover sheets
- and the like. Laterally extending bent plpe pertlens |

- '758,759 should be provided, if so required.
- Important is in accordance with the present inven-
o tlen that the plpeS which lead fluid through them,

'i_ - ners, where pipes and ribs meet. Shown is also in the
e ﬁgure, that the sheets or corner strengtheners or the ribs

and holdmg of the wing pertlon, or body-portion and at

‘the same time to be included in the drive of the motors |
“and in the transfer of power by leadmg the ﬂuld to and

from the fluid motors. -
FIG. 10 demonstrates further that an upper body |

| portlon 460 may connect the holders 448 and 449 of the -
craft. The holders 448 and 449 form bores along equal
axes on the left and right side of the body or body por-

portions 448 or 449 respectively. Structure pipes 441 o
~ and 444 extend through the bearing bodies 427. The
bearing bodies 427 may be pivoted in holders 448 and-- _'

/or 449 respectively if so desired. If the structure pipes

441 and/or 444 are fluid line pipes, the connectors or

50

55

- should have a maximum of ‘one single bent per plpe,
- because otherwise they can not be cleaned inside. It is

o .1rnpertant to remove any little bit of dust, dirt or weld-
ing shavings out from the inside of the pipes. That can -
60

~ be checked with the hurnan eye only, 1f the plpe has

- rnaxunally one bent.

It is further important, that when the pipe structure

~carries wmgs that at least three: pipes with respective
- strength or strengthemngs by ribs, are extended from -
- the laterally extending pipe structures on the aircraft
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- through the body of the craft to be connected to the

~ other lateral structure of the opposite side rigidly. Be-
R 'eause lt 1S tmportant that the med1a1 portton of the |

ports 544 or 644 may be set and ribs 958 may be pro-

- vided or be strengtheners if so desired. = :
- FIG. 22 shows together with FIG. 23a medrﬁcatlen' -
~ ofmy aircraft and thereby another embodunent of the
~invention. It has a main pipe 104 which is pivotably = =
borne in the body of the craft. The medial portion of -

- pipe or carrier 1014 is in the Figures provided witha
~wider portion 1004 which may be a surrounding pipe

- portion of a bigger diameter. The medial portion 1004 is

- pivotably borne in bearing housings 1005 and 2005 on

the left and right wall of the body 1001 of the craft. As
'FIG. 22 shows, a drive mean, like a cylmder 1024 with

~ a piston 1023 is borne by member 1025 in the craft 1001.
~ The other end of the drive means 1023-1024 is con-

nected to a portion of the structure, for example to pipe

'1015. Moving piston shaft 1023 in cylinder 1024 inwards

or outwards will thereby define the pivotal movement

~of the main pipe 1014 with 1004 in bearings 1005,2005 -
~ and thereby def'me and contrel the angle ef the wing -

arrangement the at least three plpes between between-.f;_:_ﬁ.._j -
the lateral pipe structures, are strong and rigid enough, =~
“to rigidly hold the lateral pipe structures. This is shown
~in FIG. 4 and also visible in the upper portion of FIG.

- 10, which is a sectional view through the bottom por-



- “manufacturing and reliable in operation.
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- portions 1016,2016 and/or of the motors 1002 2002 and
- propellers 1003,2003 or the aircraft. The rear ends of

- the wing portions may carry the wheels 1027 by holders

1026. When the wing portions, propellers and motors
~ have about an angle relatively to the ground as shown
in FIG. 22, the craft is very effective for short take off

- -and landing. If the axes of the propellers are inclined

| ﬂuld llne 3023 1nd1v1dual pert 1033 to tndlwdual fluid

line 4028, individual port 1034 to individual fluid line

3029 and individual port 1035 to individual fluid line

~ 4029. Again, the arrangement of FIG. 24 is obtained by |

d

 effectively cleaned from remamders of weldmgs or

* relative to the wing portions to create a lift of the wing

- by the air which is blown by the propeller over the
wing, the craft may even take off and land vertically.
The wheels 1027, however, permlt a rolling on the

~ground and may be of convenience, when space for

short take off or landing is available. The at least three

pipes or two pipes plus a strengthener, are shown by

~ referentials 1014,1015 and 1022. Parts 1015 and 1022
~may swing through openings in body 1001 when the

10

simple straight pipes and the interior of the pipes can be ' 

dust.

FIGS. 25 and 26 shew in a larger scale the medtal :
portion of another embodiment of a pipe structure of
the invention. The straight pipes 1028 and 1029 have

again the interior divider, separator or stopper 1031

~ individually. The ports 1032 to 1035 are provided on a

15

medial body 1036 and they serve equal purposes as in .
FIG. 24. The ports form again individual and separated
ports for the individual and separated fluid lines

- 3028,4028 and 3029,4029 in in fluid pipes 1028 and 1029.

arrangement is pivoted. The pipes are provided with |

-the ribs 753 as usual in the other Figures of the applica-
tion. The holders 1017 are extensive provided in order

to permit plural holding bores or threads 1018,2018 for

- fastening the wing portions with tplural fasteners onto

~ bolts or other fasteners 1038 to the pipes 1028 and 1029
respectively to prevent lateral movement of the medlal )

20

On the outside of pipes 1028 and 1029 laterally of the

medial body 1036 the holders 1037 may be fastened by

- body 1037 on the pipes 1028,1029.

the pipe structure. Pipes 1014 and 1015 extend through

~ the body 1001 of the craft from one motor 1002 on the
right side to another motor 2002 on the left side of the

craft and they carry by holders 1017,2017 the wmg.

23

~portions 1016 and 2016. On the outer ends the pipes

1014 and 1015 have holding plates 1021 and 2021 with
| preferredly plane faces which are normal to the axes of

the pipes 1014 or 1015. Thus, the pipes 1014 and 1015

form straight pipes with straight interior fluid lines

- along unbent axes. The pipes can thereby be cleaned
from the ends without difficulties. In the middle of the .

~ pipes, the interior stoppers 1009 are inserted closely

fitting into the interior of the pipes or at least into ptpe

1014 or pipe 1015. Thereby the interior of pipe 1014 is,

30

The pipes 1028,1029 extend through a beartng body L

1040 and another bearing body 2040. The third pipe '

1022 may also extend through these bodies, as FIG. 26

indicates. FIGS. 25 and 26 belong together, because -
FI1G. 26 is a section through FIG. 25 along the arrowed =
line M—M. The bearing housings 1040 and 2040 are set

around the bearing bodies 1039 and 2039 respectively to
bear therein the bearing bodies 1039,2039. The outer

skins 1001 of the body of the aircraft may then be fas-

~ tened to the bearing housings 1040, 2040 or additional

35

“as seen in FI1G. 23, divided into two separate fluid lines,

one to the right motor 1002 and one to the left motor

2002. Entrances or ports 1010 and 1011 are provided on

- a medial surrounder 1006 to pass separated flows of

 fluid separately and individually to the fluid motors
- 1002 and 2002. If the medial wider portion is a hollow

40

ptpe 1004, there should also be stoppers 1008 be pro-

vided in the middle of the medial portion 1004 to sepa-

rate the ports 1010 and 1011 and the flows therefrom.

“into the separate fluid lines of the right and left portions

bearings 1019,2019 for long shafts of the motors, which

45
~ of fluid line pipe 1014. The fluid motors 1002,2002 may
~be provided with bearing holders 1020,2020 to hold .

N carry and drlve the propellers 1003 and 2003 2003 re-

~ spectively.

is obtained, which can be fully and effectively cleaned

inside and which needs no bends. At the same time it

- holds the motors effectlvely This structure is easy in

| 50
By the embodiment of FIG 232 fluid plpe structure -

holders 1041,2041 may be set from the outside onto the

body 1001 and be fastened through the body portions

1001 to the housings 1040,2040 respectively by respec-

tive rivetts or bolts 1042. See hereto FIG. 26. The ar-
- rangement of these Figures can spare welding on the = = =
medial portions of fluid line pipes 1028 and 1029 or

1022. This arrangement thereby prevents disturbance

and dirtying of the interiors or the medial portlens of
the structure pipes 1018,1029 and/or 1022. Again, the

straight pipes with straight axes without bends can be -
cleaned effectlvely 1n51de to ebtaln clean ﬂuld Ilne por- - - o
~tions. - | o

- FIG. 27 shews two ﬂllld plpe structures ef FIG 21'.-‘_ R

bolted together in opposite directions by plural bolts

- 903. An effective pipe structure is thereby obtained to L

carry propellers and/or wings with motors on opposite

sides of a vehicle. The ribs 853 have obtained the missed _.
‘numeral 853, wh1ch is not present m the parental apph- .

cation.

FIGS. 28 and 29 demonstrate in a larger scale ap-

- proximately in the 1:1 scale of a light aircraft, the outer -

end of a respective fluid line pipe 530 of a fluid line pipe

~structure of the invention. The holding plate 531 is -

55

- FIG. 24 demonstrates an alternative portlon of the

fluid line structure. It is similar to the upper portion of
- FIG. 10. The straight pipes 1028 and 2028 are borne in

the holders 1030 and 2030 of aircraft body 1001. In the

middle of the pipes are inside the separators or stoppers
1031 provided. They are set fast in the pipes to prevent
movement of the stoppers 1031 inside of the pipes. Ports
1032 and 1033 are set or welded onto pipe 1028 to lead
‘separated flows 1nd1v1dually into or out of the right and

~ left fluid line portions of pipe 1028. Slmllarly the ports

1034 and 1035 are set or welded onto pipe 1029 to lead

the flows of fluid 1nd1v1dually into the respective fluid
line portlons Thus, we have 1nd1v1dua1 pert 1032 to

60

‘welded onto the respective outer end of pipe 530 and

forms the radially plan holdmg face 1530 on the end of

~the structure. Face 1530 is bolted onto a respective
complementary plane face of the respectwe fluid motor

to set the end of the interior 534 of the pipe onto the -

respective port of the fluid motor. The bores 533 are

extended through the end plate 531 to set the bolts

. therethrough and into the respeetlve threads of the fluid
-~ motor. The end plate 531 is strenthened by ribs 532

65

which are welded onto the plate 531 and onto the end
portion of the pipe 530. The ribs 753 are also welded

- onto the pipe 530 as already known from others of the
- Figures. The strengthening holding plates 858 are

~ welded between the pipe 530 and the ribs 753 of the
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o structure By these weldlngs the mtenor face cf the wall
- of pipe 530 becomes welding particles 536 inside of the
- pipe, which dirten the interior portions 536 of pipe 530
~ and which would mix the fluid which flows through the
- pipe. This dirt would then disturb the fluid mctcr(s) and

- the fluid pump(s), if the interior 534 of the pipe 530
~ would not be cleaned. These Flgures demonstrate, how
_1mpcrtant it is, to build straight pipe ends and straight

| ‘motor 1002 2002 or the re5pect1ve medlal b]cck 550.

~ pipes or pipes with maxially one bend in order to be able

- to clean the interiors 534 with interior portions 536 of
~the respective pipe(s) of the pipe structure of the inven-
~ tion. The welding lines between two differet pieces of

material, which are welded to gether and which are seen

| -m the Figure in crcss-sectlon, are shown by 535.

'FIG. 30 demonstrates a pipe structure of the inven-

10

FIGS. 34 to 36 show a pipe structure in its natural.- L
| 'ccnﬁguratlcn as used in wings or propellers of the in-
vention. The Figure demonstrates, that the pipes are ~
laterally distanced from each other with distances
which exceed the diameters of the pipes. ‘While in FIG. _'

- 21 the pipes are shown laterally widely distanced, this

‘'wide distance is shown only to see the details in the
Figures clearly. But actually the pipes are closer to-

- gether to find place in the wing or propeller. This is an

- an about scale shown in FIGS. 34 to 36. The structure

 of FIG. 21 is thereby merely for multi propelier heli-

- copters of the Invention, while the drmen31on1ng of the
structure of FIGS. 34 to 36 is merely for use inside of =
‘the wing or of the propeller of the respective craft.
‘Ribs, plates and pipes are similar to those of Figure 31
~or FIG. 21 in function and they need no repetition of

. 15
~ tion which is not welded but entirely glued. This em- N
 bodiment of the pipe structure ‘may be made by metal,
- plastic or fiber reinforced plastics. For example, this

' pipe structure of the invention, may be produced by

 is slightly tapered to form one end of a shghtly bigger
__  diameter “D” and another end of a slightly smaller
- diameter “d”. The fibers are then glued with the respec-
~ tive glue, for example, with epoxy resin. After drying of
the fiber-glue 540 the inner bar is removed in the direc-
~ tion of the wider portion “D” whereby the hollow .
. 'prpe(s) 540 and/or 541 appear(s). The ends of the pipe(s)
- may be thickened by further layers 542,543,544 or 545
- of fiber and glue in order to obtain bigger ends for
- fastening of the pipe structure onto motors, holders,
- bodies, pumps and the like. Diagonal ribs 546 are then
~ glued between pipes 540 and 541 to obtain the rigid -
~structure of the invention. To hold these ribs very
- strongly, fiber layers 549 are glued over the rib and the
- respective portions of pipes 540 541 as shown by the
~ directional lines of fibers 549. Stregthener plates 547
- . may be glued between the respectlve portions of the
. pipes and the respective rib. These may be addltlcnally |
- fastend and strengthened by fiber layers 539 in the di-
- rection of the lines 539. By the structure of this Figure
- and by the cbeymg of the production methode, here
~ described, a very strong and inside very clean pipe -
- structure is obtained which effectively can be used asa
- fluid line pipe structure of the invention.

- pipe structures in oppositional directions to a medial -

- block 550. Block 550 has the fluid lines and ports 551 to
- 554 which port into the interiors of the fluid lines

carbon fibre. The fibers are Wcund around a bar which

. The plpes of the structures of the nwentlou have been

FIGS 31 to 33 demonstrate the fastenmg of stralght

20

" the descrlptlcn here. FIG. 36 shows the location of the '
pipes in the sectional view of the arrowed line H—H of -

- FIG. 34, whereby it is also made clear, how the ribs 753

are provided between the three plpes cf thlS structure o

- embcdunent of the invention.
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~ shown in the Figures as round pipes, but the pipes could
~ also be of other cross sectional configuration, for exam-

. ple four cornered, smangularly sxx cornered or better,. .-
. with rounded corners. |

750,751 respectively. The pipes- have here again inner -

- and outer end plates 1531 and 531 to be fastened there-
 with onto the medial block 550 and onto the respective
~ fluid motor 1002 or 2002. The structure has the diagonal

| " ribs or other ribs 555 or 558 which may also form the
- holders for holding thereon the respective wing posi-
_ tion. FIG. 32 shows the holder 555 with bores 556 and
557 to set bolts through the bores 556 and 557 to fasten
- with these bolts the respective wing portion or propel-

- ler portion on the pipe structure 750 to 752. FIG. 33
~ shows the interiors 1750,1751 of the pipes which form

- the ports of the ends of the pipes to be set onto the
. medial block 550 or onto the motor 1002 or 2002 respec-
~ tively. The bores 559 in the plates 531 or 1531 are pro-
o Vlded tc set bolts therethrcugh for the fastemng of the

55
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~tors and from the motors and they are bolted with the
‘other end plates 531 onto the respective fluid motor 60

65 or 61. A further pipe or bar 1064 which must not be a

FIGS. 37 and 38 show ancther means of fastemng a;'_'

pipe structure of the invention to a propeller or to an
~ aircraft wing or to a fluid borne craft wing. The pipe

- structure has plural pipes 1050 to 1054 or at least two
'_thereof Fastener plates or bodies 555 are fastened to the
pipes. It is preferred to weld or glue them to the pipes.

The fasteners 555 are prcwded with bores 557,558. The

| prcpeller or wing is formed by an upper portion 1057
~and a bottom portion 1056. These upper and bottom

. ,:pcrtlcns have configuration portions which are comple--

- mentary either to the plpe(s) or to the fasteners(s) 555.
'The bottom portion 1056 is led onto the bottom of the
respective fastener(s) 555, while the upper portion 1057
“is led on top of the fastener(s) 555. Rivets or bolts 1054
are then set through the bores 557,558 cf the fastener

and through respective bores in the upper and bottom

portions 1056 and 1057. The bolts or rivet 1054 arethen
closed or fastened, whereby the pipe structure is fas-
tened to the wing or propeller portions 1056 and 1057.

- Additional rivets 1055 may fasten the upper and bottom -

- portions 1056 and 1057 additionally. For further
strengthening and for cleaning or smocthemng of the

outer face of the wing or propeller, it is preferred to lay
an outer skin 1058 around the entire assembly and to

rivet or glue it together at the rear end 1059 of the wing =~
~or propeller. Such outer skin may also be glued and may -
30
~and the like. It is preferred to make the outer skin 1058
by a single integral sheet. The upper and bottom por- -
- tions 1056 and 1057 may also be casted. They may also
be fiber reinforced plastics, wood, metal or foam.
~ FIGS. 39 to 41 show, that the craft of FIGS. 4and 5
| 'cf my co-pending application Ser. No. 121,186 which
- issues as a patent on September 20, 1983 may also be
‘made by a simple pipe structure of the present inven-

be a fiber sheet with respective plastics like epoxy resin

tion. Power and fluid flow supply plant 50,51 has plane

face portions with fluid ports, whereonto the end plates

1531 of the structure of FIGS. 31 to 36 are fastened.
Fluid lines 750 and 751 constitute fluid lines to the mo- -

- fluid line, but could under certain circumstances be a

fluid line, is fastened with end plates 531 to both motors

- 60 and 61 to hcld them stralght Rlbs 1065 may be ; pro-
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| v1ded to grve holdmg strength and posmonal strength |
to the cabine with controller 52 and to the entire air
craft of these Figures. Fluid motors 60 and 61 drive and
carry by shafts 72 the respective propeller 62 or 63

respectively. Figure 41 demonstrates the fluid ports
- 1060 and 1062 of the plane' face of the motor 61.

4 504 029

1. A fluid borne craft compnsmg, n combmatlon, a

- laterally from a body extending airfoiled wing with a
drive means to revolve a propeller which is mounted on

Threads 1063 are provided in the motor 61 to set bolts

“thereinto for fastening of the end plates of the pipes
onto the motor and to set the further pipe or bar 1064
into the craft and onto the motors 60 and 61. The Fig-

application Ser. No. 121,186 by a fluid line structure
with exclusively straight pipes of the invention. The
- craft can be easﬂy bolted together from pre- fabrlcated
- parts.

flows which are separated from each other and which
‘are prevented from communication with each other.
The front flow has a first rate of flow, while the rear

flow has a second rate of flow. The rates of flow define -
25

a ratio of rates of flow. This ratio of rates of flow is at
all times equal and it defines, that the first flow has a

. slightly smaller rate of flow, than the second flow.

Thereby the front propeller 62 revolves slightly slower

clines the craft in a forward direction whereby the craft

10
~ures of this embodiment thereby replace the bended
pipes of the mentioned Figures 4 and S of the mentioned

151

Fluid flow supply plant 50,51 dehvers a first flow of |
-ﬂuld to the front motor 60 and a second flow of fluid to

 the rear motor 61. The both fluid flows are individual -20 o

 then the rear propeller 63, since the motors 60 and 61
- have equal fluid consumption volumes per revolution of

. 30
~ the respective rotor of the respective motor. That in- ~

obtaines automatically a forward movement in the air.

' The mentioned ratio defines the angle of inclination and

the forward speed of the craft. How the ratio is ob-
tained, is in detail described in my granted patents of the
- parental and grand parental patents and/or apphcatlons

Thus, the Figures define an automatically forwardly

flying aircraft, wherein the ratio defines the best eco-
nomical flight speed range. | | | |
The embodiments deal partially with the extension of

35

said wing, wherein said drive means and said propeller o
- are retractable into a portion of sald wing and an im-

provement;

wherein

- said 1mprovement conSISts in comblnatlon,, m: |

(a) a slot provided in said wing along the front
portion of said wmg and longttudmally parallel'_ o
‘to said wing; | | -

(b) a configuration of sard slot complementary

formed relative to the outer measures of the rear

portion of said propeller; | |
(c) said propeller is provided with a means to

change the angle of the pitch of said propeller .

~ from an angle of attack relative to the surround-

- 1ng air to an angle parallel to the chord of said '

o wing with the rear portlon of said propeller di-
rected towards sald wnlg at sald angle parallel to
said chord; and; -

(d) control means to retract said drive means and

~said propeller into said wing whereby sald Pro-
peller when retracted into said wing is at least -

. means extends said propeller out of said slot to be -
- able to revolve in the fluid Wthh surrounds said
wing. -
2. The craft of claim 1
wherein | |
said drive means is a fluid motor with a revolvable o
shaft which holds said propeller and which is. re-
- volvable by a supply of dnwng ﬂnld Wthh ﬂowsr' -_
- through said motor; o |
whereln !
said wing contains a receptlon compartment for the
- movement of said motor forward and backward in
said compartment and o

- wherein

40

strong pipe structures through the body of the craft in '

‘order to carry the wings, motors and propellers on both

sides of the aircraft. The aircraft of the lnventlon'have

- thereby obtained strong and easily to be build wmgs
 The so provided structures may be used for fixed wings

45

~as well as for pivotable wmgs of aircraft or other ﬂUId N

| borne craft.

‘More details of the invention may reside in the ap- .
50

| pended claims and the claims are, therefore, as Now

filed to be considered as portions of the disclosure of the

- present invention.

What is clatmed s

55
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holding means are prowded between said motor and .
- said wmg to swing said motor forward and back-
ward 1n said compartment and said propeller Into
~ and out of said slot. |
3. The craft of clalm l
wherein -
said craft has at least two palrs of pmpellers with one
- propeller of a pair on the rlght and the other on the
left of said body, and

‘wherein

. one pair of said palrs is prowded with sald propellers_
which are retractable and extendable into and from |

- said wmg portions. .
. * k. ok K *

65

partially received in said slot and said’ control :
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